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PREFACE
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report. Mr. Donald J. Smith of Re.3ource Management Associates of Lafayette,

California, served as consultant to the project.
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contract with G. T. Orlob and Associates.

The entire project was administered under the direction of Mr. Willey
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Eng neer s.

I



SIMULATION OF STREAMFLOW REGULATION EFFECTS
ON THE WATER QUALITY OF THE

ALLEGHENY RIVER

TABLE OF CONTENTS

Page

LIST OF TABLES

LIST OF FIGURES iv

1. INTRODUCT ION I

If. SUMMARY

ill. DESCRIPTION OF THE STUDY AREA 3

Physical Setting 3

The Corps of Engineers Reservoir System and its Operation 7

IV. METHOD OF STUDY 10

WQRRS Model 10

Stream Hydraulics - Muskingum Routing 10
Water Quality Module 12

Channel Geometry Data 13

Hydrologic - Meteorologic Data3 13

Adjustment of Flow Measurements 18
Water Quality Data 24

V. RESULTS 25

Simulated vs. Observed Water Quality 25

Effects of Alternative Operations 2q
Effects of Operations on Allegheny River Water

Temperature Extremes 29
Effects of Operations on the Kiskimine!as

River 29
Effects of Operations on the Lower Allegheny

River 33

Effects of Operations on the Upper Clarion

River 33

VI. CONCLUDING COMMENT 3

REFERENCES 39

APPENDIX A: Water Quality Data Sources

APPENDIX B: Water Quality Statistics for Selected Sites in

the Allegheny River Basin

APPENDIX C: Allegheny River Water Quality Duration Curves

it



LisT OF TABLE~S

Table No. Title Page

1. Al legivEtry River Basin Principal Tributaries 5

2. Allegheny River Low Flow 6

3. Corps of Engineers Reservoirs in the Allegheny River
Basin 8

4. Summary of ptH Values in the Kiskirninetas River 9

Pattern Hydrographs for Distributing Ungaged Flows 19

0. Allegheny River Flow Balance 23



LIST OF FIGURES

Figure No. Title Page

I Allegheny River Watershed 4

2 Geometric Representation of Stream System and Mass

Transport Mechanisms iI

3 Schematic Diagram of Allegheny River System 14

4 Schematic Diagram of the Allegheny River 15

5 Schematic of Clarion River 16

6 Schematic of French Creek 17

7 Schematic of Kiskiminetas River 17

8 Observed and Computed Flows, Allegheny River at

Franklin, Pa., 1977 Study Period 20

9 Regression Analysis of Observed and Computed Flows

Allegheny River at Franklin, Pa., 1977 Study Period 21

10 Computed Water Surface Profiles, Allegheny River Between
Franklfn and Parker, 1977 Study Period 22

11 Allegheny River at Freeport (RM 32), 1977 TDS 2t

12 Kiskiminetas River at Vandergrift:, 1977 TDS 26

13 Allegheny River at Freeport (RM 12), 1977 pi{ 27

14 Allegheny River at Natrona, 1977 p1i 27

15 Kiskiminetas River at Vandergrtft, 1977 pH 28

16 Allegheny River Water Temperature 30

17 Kiskiminetas River at Vandergrift, 1977 pH 31

18 Kiskiminetas River at Vandergrift, 1977 Flow 31

19 Kiskiminetas River at Vandergrlft, 1977 TDS 32

2) Kiskiminetas River at Vandergrift, 1977 Flow 32

21 Allegheny River at Freeport and Natrona, 1977 pH 34

22 Allegheny River at Freeport and Natrona, 1977 Flow 34

23 Allegheny River at Freeport and Natrona, 1977 TDS 35

24 Allegheny River at Freeport and Natrona, 1977 Flow 35

iv



LIST OF FIGURES - Continued

Figure No. Title Page

25 Allegheny River at Natrona, 1977 pH 36

26 Allegheny River at Natrona, 1977 Flow 36

27 Clarion River near Ridgeway (RM 81), 1977 DO 37

28 Clarion River near Ridgeway (RM 81), 1977 Flow 37

29 Clarion River near Ridgeway (RM 81), 1977 BOD 38

30 Clarion River near Ridgeway (RM 81), 1977 Flow 38

I

V



IF

I. INTRODUCTION

The United States Army Corps of Engineers (COE) operates a system of
nine reservoirs in the Allegheny River basin that controls approximately 45%
of the total drainage area of the basin. In addition to the flood control
and recreation benefits that these facilities provide, the COE has operated
the reservoir system to enhance tile water quality of the Allegheny River
since the construction of Allegheny Reservoir (Klnzua Dam) in 1967. The

principal water quality objective of the system operation is to control the
adverse effects of the acid mine drainage that pollutes the Kiskiminetas
River on the water quality of the lower Allegheny River.

The purpose of thi' study was to develop and test a model that could
simulate water quality conditions in the Allegheny River basin under

different hydrologic and reservoir operational conditions. The periods
chosen for study were I June 1975 through 31 October 1975, and 1 July 1977
through 30 September 1977. Streams modeled in this study include a 190.5

mile reach of the Allegheny River from Kinzua Dam downstream to the vicinity
of Pittsburgh, Pennsylvania, and three major, regulated tributaries: French
Creek, the Clarion River, and the Kiskiminetas River. The selected

hydrologic conditions are:

Existing Conditions - all facilities in place and
operated as they were during the

study period.

o Pattern A - all facilities in place and

operated as they were during the
study period, except that the

outflow from Kinzua Dam is reduced
to 500 cfs during the period from 5
July through 30 September for both

test years.

0 No Corps Storage - unregulated streamflows as they

would occur without Corps of

Engineers reservoirs In the basin.

Hydraulic and water quality simulations were performed using a COE
computer program entitled "Water Quality for River-Reservoir Systems" (Smith,
1978). Data required as input to the program included geometric cross
section data for each river or river reach, flow rates, meteorologlcal data
and water quality data.

Results of water quality simulations were analyzed using the COE
,-omputer programs "Water Quality Statistics" (WQSTAT), "Water Quality Plot"
(WQPLOT), and "Water Quality Profile" (WQPROFILE). Information is provided

for comparison purposes in the form of statistical summaries of system
rfesponses and graphical displays of selected water quality constituents at
key locations and times. Data files, including both input data and
simulation results, ar' the principal products of the study. This report
provides do, mentation f study methodology and preliminary interpretation of
Illustratlv, - mple simulation results.



I1. SU-.MARY

The Hydrologic Engineering Center (HEC) computer program "Water Quality
for River-Reservoir Systems" (WQRRS) was applied to the Allegheny River
System between Lock and Dam No. 2 (River Mile 6.7) and Kinzua Dam (River Mile
197.2). Hydrologic conditions for the system, including major tributaries,
were simulated for the summers of 1975 and 1977. Three conditions or
operation were considered:

Existing Conditions--with all facilities in place and

operating,

o Pattern A--with the outflow of Allegheny Reservoir reduced

to 500 cfs over the period 5 July through 30 September, and

o No Corps Storage--with no Corps of Engineers regulation.

rher,e results were then used in WQRRS to simulate changes in water
quality, including temperature, alkalinity, total dissolved solids, pH, BOD,
and dissolved oxygen for each of the selected operating conditons.
Simulition results of Existing Coiiditions study case compared favorably with
observed water quality conditions during the 1975 and 1977 study periods.
Therefore, the model was considered suitable for use in analysis of the
effects of storage and regulation on water quality, particularly of extreme
events that may be of environmental or economic consequence. Illustrative
examples of comparisons that can be made with the results of simulations arc
presented and briefly described.

Streamflows during both the 1975 and 1977 study periods were considered

to he above normal. As such, these study periods provided little
representation of the low-flow conditions under which streamflow regulation
can provide maximum enhancement of water quality throughout the basin, and
particularly in the lower Allegheny River. However, the following general
conclusions are evident from analysis of the simulation results.

The existence of storage and regulation in the Allegheny
River system tends to reduce water quality extremes.

0 In the absence of Corps of Engineers facilities in the

basin or without planned system operation of existing
facilities, there is an increased likelihood that adverse
water quality changes could occur.

Additional detailed analysis, not within the scope of the present study,
is required to evaluate specific consequences of storage, regulation or other
means of water quality control in the Allegheny River System. Basic water
quality data which were used in this study and which may be required in
subsequent analysis are documented on files. They are identified as to
source in Appendix A. Results of 30 simulation runs performed with WQRRS are
available also on computer output files and are summarized in statistical
form in Appendix B.

. . .
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Table 2. A-LEGHEN'f RTVER LOW FLOW

7-consecutive-day
Drainage River 10-year average

Location Area Mile recurrence Interval
(sq. mile) (cfs)

Franklin 5,982 12J. 1,250

L/D 7 (Kittanning) 8,973 / ,.7 2,250

L!D 4 (Natrona) 11,410 24.2 2,900

ApproxImately 1.5 million persons reside within the boundaries of the
Allegheny River drainage basin. Population den Ities are highest in the
lower Allegheny and Kisklmlnetas River basin counties of Allegheny,
Westmore land, Arm.-t rng, and Cambria. 'The total comhined population of

counties entirely or partially within the basin is 3.7 million persons (from
1970 census).

Along the 30 miles of the Allegheny Rivec downstream of the confluence

of the Kiskiminetas River, there are ten water supply treatment plants that
withdraw water from the river. The combined design average withdrawal of
thse ten facilities is more than one hundred millfon gallons per day, and
the population served is approximately 1.10,000 persn, ns.

Manufacturing Industries In the basin are diversified. The major
industries are: primary metal products:, electrical machinery equipment and
supplies, fabricated metal products, petroleum, wood, stone, clay, and glass
products. The principal manufacturing, communities include: Jamestown and
Olean, New York; and Oil City, Meadvi le, Bradford, Warren, Franklin,
Johnstown, Ind Iana, Punxsutawney, Johnsonhurg, Ri dgeway, Dubol s, Ne'i
Kensington, Vanderrift., and Pittshorugh, Pennsylvania.

A series of Iocks and dams In the lower 7)_ miles of the Allegheny Rive r
facilitates commercial and recreational navigation.

There are nine existing fossil fuel, one hydroelectric, and one pumped

storage electric power generating facilities In the basin. Total combined
capacity is 6,744.3 megawatts, and thermal pollution problems exist at low
flow In several reaches of the rlvor.

(,Pal, oil, natiril gas, stone, clay, sand and gravel are commercially

extracted in the basin. Oil production, especially in the northeastern
portion oft the basin, has resulted In localized pollution bv brines ani other
oil field waste,. Acid mine drainage from active and abandoned bituminous
coal mining operations is the most serious water quality problem in the
southern part of the Allegheny River drainage basin. Mine drainage is
contributed by all major left bank tribitaries from the Clarion River south

to the mouth of the Allegheny River. The severely degrided Kiskiminetas

6



River, however, is the most significant single source of acid loading not

only in the Allegheny River drainage, but the entire Ohio River basin.

Other important iar'i uses include agriculture and silviculture. All of
The Allegheny National Forest is drained by the Allegheny River.
Considerable outdoor recreation facilities exist in the National Forest,
Corps of Engineers projects, anti State Forests, gamelands and parks of the
basin.

THE CORPS OF ENGINEERS RESERVOIR SYST-, AND ITS OPERATION

Eight tributar' reservoirs and one mainstem impoundment have beei

constructed in the Alleghe-ny River basin by the Corps of Engineers. Thp
lo, ations of these projects are shown 4n Figure 1, and the pertinent data are
presented in Table 3.

All of the reservoirs are operated for flood control. The reservoirs
reduce flood flows by storing 6,i*.-r during peak runoff periods. Stream flows
are then increased during low-tl.w periods by gradually releasing the water
stored during the high runof f per ,s. Allegheny Reservoir, Woodcock Creek
Lake, -and East Branrh Clarion vr Lake also have storage allocated for

low-flow augmentation and wat ,.r quality: 549,000, 4,O00, and 64,300
acre-feet, respectivel '. Wit h its large volume L)f storage, Allegheny
Reservoir is the most effective for maintaining downstream water quality.
rhe rate of normal low-flow reie-ise is predicated on the natural flows at
Franklin and Natrona, Pennsylvania. The outflow, however, can be adjusted to

control critical water quality conditions on either the Allegheny River or
the Ohio River. Woodcock Creek Lake and East Branch Clarion River Lake are
operated primarily to meet tributary requirements rather than mainstem

objectives.

In 1967, a system operation of Al legheny River basin reservoirs was
initiated to control water quality 1n the Alleghenv River. One of the
principal objectives of the system ,perati;n is to mitigate the impact of the
grossly polluted Kiskiminetas River on !he lower Allegheny River.

The acidic Kiskiminetas River enters the Allegheny River 30 miles
upstream of Pittsburgh. It drains in area of 1,887 square miles. Below its

point of conflutnce with the Allegheny River, the Kiskiminetas River drainage
accounts for 17b of the to? a' Alleg:h,ny Ri,ver drainage area. Experience has
demonstrated that durin L.;imer low-flow periods when the contribution of the

Kiskiminetas River is roughl7 or less of the total Allegheny River flow,
the Allegheny River can assimilate the Kiskiminetas acid loading through
dilution and neutralization without any significant depression in downstream

pi. Prior to the initiation of the current system operation, this 17% limit
was frequently exceeded and produred acid slugs and fish kills in the lower
Allegheny River.

Reservoir operations are now designed to limit tile percentage of the
total discharge that the Kiskiminetas River contributes to the total
Aliegheny Ri "'r flow at their confluence. This limitation is more
restrictiv, during summer low-flow periods. During higher flow periods that
gener-t lIV occur during the winter anrd early spring months, a greater
percentage of the Kiskiminetas River flow can be tolerated without any

adverse effect on Allegheny !Hiver water quality and aquatic life.
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latent iat lv , vight )! t lie Tit I resorvoit in the Alleghen,. River basin
,an b tit i 1ized in th , .w;i' -'r qual itv ;Y';t emr op.arat ion (Union City Reservoir
i s exclIu d od - i n, i t does iot have a permaicnent s torage pool ). However,
Al 3eh'r Re',,,rjo i r ani I-u 'ag iye r t n; iv t he pr inc ipal and crucial
roles in titU (,rrd Ioi.

A ~ ~ ~ ~ ~ ~ ~ c c'r:l3- r r )a.s op enof t it mouth of the

Kiskirnineta-i, KRive r , o' Sul. - ' " i i ';un I ;t v augmentation for
,! i Iutt ion i zd iten1t r-1 i j .I -er im ,! gnt Ri %-r C~ i s Iora tetd wi ti i a nd
can)it r,)tIs 72'- , )f t ht Fi ak iir ora v,, bari i. A- r-ja be, -een. in Table 4~ , thle
1 .onema ug h Darn at t ow ; c; -:. t re -- i, Ii . 41-cw ,.kec-ssa rv , Conemaugh Ri ver

-ik5 'i>c t-: rcr,1 it', :i t'.. u- i I rm-na IO ' aale ] ror

A' 1, Re.2 ' s, r oi r r'. i 7fr k'--, I~ , I fi-rn t- Cuioetlnum I- Ri vf, r bas 1.
t rar.:o inc id ir. -i t. Y i r.:t t'iir--- c- -u'- icie from f he dOWvrs;t ream

Llnc~lr I~Y. rtin-I -~ K3~ <a a- ~('rIneI Cuemag'rRiver 1-akewa

1at d: ni tar t Iin j'(5 .l I; Li-r ii rpor ril.' t, a portion
it15 110-A control t'f ~ r. ~ I ~n a tLorin event.

:,ti- r )bs crv, i s 1,,x Mi Mvan

II Vainiergri it

Mice r Mf le )*9,*

-penden-L up )-I tli( i, i 1. t o tr,-lc I a~ ri-t conidit ions in sufficient

fin'e to L n"I 1 -is C ? It t !c i e - r o st 1 h - t fr omi K i n z Ia Damn
,whII cl , , or rais A i I wi R,-sot'r; , o f'r aartlr o" thle Kiskiminetas River.
I i i; ;-.item minnot i r-e !* i t. -nt 'ril-Ft tia' tlrnesrwr ha t occur

" ,r te los1 1)we VtI )T tt -ar' 1 si1ssr-a Wati'rmid. There still could he a
jar1-ki lungw , - 1- - It JiLs 'rte 1 1 -4 n I roin tthe lower Alletplen),

River 'before iny (erp' oratte oul.1! amilllirr1 the 1aobletn. However, sinlce

K- 's. an) w'In p, it!( - in!, it ir w. i7- II- , rthsre !iavfe been no tfcsh kills.

fit --- s Is, rx r-,u u;'t IlV hit S I our-tat ion Allegheny River
wvat e r ; vnon i t )r r ig- ni t,-rb t - pr v i do realI t ime survel lance inI thle

ii n. "'ti- ,y,,t n is i r -!t-rr )1,1v lf lui,r oit1-A r* i (1 f,% ti1.- Oh io R iver Vall Iey Wa ter

It t~~~itI ionl fCamm i -, tr i ,, SA N(I V ;os! c 'ins i t1 " t threte Corps of Engineers
rrt 71011 o r tilt i0i, t- -x.- I,' 'AN(l rroii i - i t Oakmont . The Corps



stat ions are LocatLed at the AllIe. heny Reservo Ir Out fIOW t(iver MilIe 197.2,j
the Allegheny R(iver At Lock anA Dan (T-'1)) 5 above tho Kiskirninetas River
(River %file 30.4), the Kiskiminetas River at Vandergrift, and the Allegheny
River at Oakmoont below the Ki sk'ml netai River (Ri ver Mile, 13. 3). Water
qua I i t y dat a coll cted hour Iy by hh: -A NC(O art, aval 1 1 ahIe to the Corps ot
lEnginleers;. These o ai i e , oli iv iocn i thi other a'v 0i lo< dta, are used
du r ing critical periods as part ) f t!e reservo t r rego 1st o n considerations.
The moni tor at LID ) serves as thte baseata o fr, operations and generally
reflects the aipstream water cj, ity cardnitionis. The .a nd e rprif r monitor
gives anl tidicat (on o! Lhe ceve tvhtri acid 91:1g, W le the MOnItor at
Oakmnt located tvi the left Dank cv t.' A)lleghen y River, 2(l miles downstream
("t Lhe rnOarh 11 t t le K i s -I m i netLas R i ver ,ret ect t1IL c und f t ions af te r
mitx ing. Experience has shown th'at total mixing does t alwa, s occur in the
ri ver . Therefore, adliltional Jiiui irt, c )llectel. from water companies along
both banks of the luwet A I Ige ven toa supplement ro0bot moonit or data
during theset periods. I STLD

The Wote: 'n lu4itv for RI ;Vtr-Re Irvilr "Systcm (W')R,-S, consists of
thrtee sernarar e bua i nr e 'rabl1e pres"ra ms ta o reserv i r Waiter quality module
(WORPRSR) , thle st re am hydric in. woi e Si ) , ind he ti m water quaility
mod ulIe (WQRR SQ) r 1)t- M sh 1. ;: 1)? 1 1e ci Fou 0 no 1 p)LI ilon e: SH P Id WQRRSQ)
Ire distus"Od hel)w.

SIRFAM HYDRAULICS - S SIR'

The stronemvs- In 511'1 i 1s -i'1 * lnear network of volume
element s as 'ilIlustr ited i n Figuio . Pa ih e-lIeme nt i s characterized by
letng t h, wid t h , cros s ec t i oL e ; , .'dzira ii Ic riA di us, anti a specI fi C
re lat I onsh I p be twe& i r 1lw i n- (lea

The Mu skingum ii,-hod p ri v.dc , he ca pab iIi tyV t o route streamfiow
dynamik al ly through the system, rather t hian assuming steady state hydraul ic
cond)i tijons -IndL Oi e:l anit torn ort_ -o iv P 1Y i flno prof iles,. This method
ISw WII sot ted tr s-i[1ulat ion of trien~-f changin4 llow ccondl tions actutally
exp~-riericed !n the A olt Rivur lhisl.

I'ite Maiskingum method Is ha;e] un lie assumption that the incremental
storage in a streami eiemnent Is relateud to flow entering and leaving a channel
reach (an element ill the modt! , 1 .

S K(')) + X(K) (1-0) (
wie re

3 totail itmrae In the elemeni, m3

'V = ur low, fi '.-;cc
K emp Ir ici (,ofelft le n ,s onds
X =empirical coeft lclent (dimensionless)

1 0
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c c e I. fkU o'4 ill se

i I L(" t' I, T-i. ' I rlKs i Lopi t con ll, t r n' ci l se

e 'i-t ' U1 1W Il

I it W',R R S o i -n e ~ i' 1 i d f ,' 1 tr t 1 ic s td s Lav s i m t Iit v thItree p owe r
S:i n t ; Io n l, t' A I oc'vR r V rep resen t tr,)t otC p e be ha v Ior, i

planit itv '4t WIt.' r 'I. t o t It( t''nowin ' )o' I oIL "p wit o r ite suAIw e'iih planTt Wa1-

ei raf- to he wi t Il 'j r)' 1 o l r, .I. i- 'mv tt ii A rut urned to the

ALl., I%'i iiV' r ;It t 1 11 tn rt Iir n'ower Iint d i;c ha rgzf, The



oo t Y I the w.Itf-r: lis rir soJ !-, ea o ,c pc lant was set equal to the

rlklaiit ot AWatel ii. tnie -ira, -eent [I, - is uscr-speclfied increment of

qu I ity v he ave rago t eipe rat JI~ r v is- ol 0 t f I 1uerr ('00li ng water was
uno jjult .kt n t . I v Tr- a' LI[L I i ,[I I t Inc' At IT Evaporation Io'-ses

w~ pi I VA 1! .1T *nn iS. te Ki -K I nnetas R~ ver and
'n w, Iwe 1 1 rlni:nu c i lal I ; Lent in v2. gIvenT t o then technique for

'pl [,Ir' L:i I i. r r p A nL (," 3 to ' I ikely to
7- c T" ;en s4 i o" " t. t. L ., I. . 'L P , CaII o r ni a,

t j s Id~ a< So ;)t, L "; .15 n o, the WQRRSQ pi!

I :L :L bc :0n:i te s~u: fer Ing

"\S I.At IC t71 t hl' 101 L' Ioot 1S 3 :teVSV teVzM
"Ii up;r .. L'1,:, l'.i lch ieternriioed

.t low p1l 1 ~tL v Ll' h- i ni i' sng R4 LUS:,- t; 1. t I.e Sane A -ccu r ac y
.eP .1 OXnp ':71 lt: I ''T Ci). T'o IrliPIO was

%Io oi IIe(I i d I i t' 'e . I the F c.rhonla tn I "i 1 4hr I urr n u

nn the lo H: rein cIniii rI.- i LWn ,it the W R RS p recrams

R. A>i J 1IL.p

P' t 6! 1i rg: 1) LL t r .r.t lari"1n Iivor, and
* . e ' k- 0 -- ,i ' i "'l -):)o d I nsu ranc e

1I .~ 1 I I 'r k t 0 I .; 1 0r Y Ise n t he WP)RRSQ
LI tII Cn I r m L I er'.,LLs' r',-i Cr!)I- 1; t10'o~

-o rii nat s P

YCOIC - MF FL'tM LA

'to toe i c ',i r-:tr ~ 1' r,- Io rL vr bul b a nd

~ S ttt~i'rtr' wIi sd V .. 1 c'Vtr .10 n- ce s:tr y dat , are

re ord eL: i' hol3OI j.tie D, I I.> t ' Daa fol- tl stidv

,4 re ro( 1 r,1e', At ti A' Ibrp ,,'L AI r I; isi S. The Pi ttsb-ur.,h
(lit Wer ap10 led' rii(L i T tyW (1' 'i t 11 no ad en't

ILi C) I Do A- -i, 1~ -oS 7i 19 i id ' TR I ;e r iods iUSCS,

r. :0 wer L I a~ K rom~ (:.c; rec9rd i ng gages I orca te d
* .it t ic 05 Ti '- e ht. ' L w, TI I m (,,A i - c4 ai Ilv 'las - s

c l tc~l .0- S 0.> . the1, m a Ins t (ii C Ia r ion, French,
nAimI:'A ti tl i:5 n',l it C,,:!- ro:;Lrvi irs are shown in Fig;ure

o:,> ,Ce. 'eif r t: iI :zr *nI- nAr n(! .2 1-rc through 7.

1 W' mfotl ho, zo o- ,I t. '"' ilA-it e tAe triagni t des of flows from iingaged

1 1 hl ItA' If,* IT) !', , mrst i tI; )d a rt'pr, sent it ie hydro -riph was ch 2 ,en f or
I o r io v( T, r h Ii~cri st reamttow gag-ip, stat ion' fr t ribuitaries to the

Al I ghen. v e - : tn,
1  t thle (7la r ; n JRi vr downst ream (-t tlie Pi ney Dam Gage.

Ii I k; in ei .'' 111 a' L I ,, i I S0, 1,It' I 11ir i :I, t h(- !4tud ii erlok! between

t.. hI tli' I V I 00. lii v im .111 a tL 10 ()U I)gaged tributaries
otI 'i te ht.! ', t inn -4 r u' Lr ri op in the patturti h:.Jrograph o-n a given



K-ADAM1 (ALL-EGHENY RESERVOIR)

UNION WOODCOCK

UNCN CREEEK LAKE WS
C ITY HICKR

TIONESTA '-AKEEATBNC

1c, EASTNBRANCN

I LAKEXDCRE LK

7 CONEMUGHRIVER

LOALHANNA

4~VANERGR I FT

A RESERVOIR NTM
GAGING STATION

-LOC K AND DAt 1 NO. 2

Vtrv.3. Schem~itic Dtaszram of .\ile~eny River System



RNvR MILE TR IBUTARY ,W-lE RIVER MILE

20KINZP. DAM (USGS) 197.2

_________CONEYANYj CREEK (USGS) 188.8
_______N JACKSON r UN (LIOCS) 188.8

1L\0 BRORO ENSTRAW C.--EEK (USGS) 181.3

__TIDICUTE CREEK 166.6

160- EAST HiCKORY C;REEK 158.9

YWESr HICKORY 'JSGS GAGE 157.2

, D--TINUSTA < 131 .5
FiHEM,'L-XK CREEK 146.0

140 -.. PIW L. CREEK 142.5

'):L_ 0 CREEK-L" (USWS 731.3

WASh FPE CH CREEK 124.7
ERqL! USS AG 124.4D ISQ-IARGE 120 -- -E, SANLY CREEK 19.

AT
FRA'IN KL IN ----- SAINDY CREEK 114.0
122.7

PAKE -IG 20VE~R~

"o4- BEAR CREEK .

AJ? 1 0NGRETIANK, CREEK (USG:--S) 64.4

_________-V~lhC)NJING CREEK (USGS) 55.5

P~t i. C'.~A$HNNCKCREEK S.

KiTT/ANNING USGS GE-.

'oCROCKED) CREEK (USGS) 40.4

KISKEI1NETAS RIVER 3.
BUFFALO CREEK (USGS) 28.5

NAT RONA USGS GAGE 24.3
20 BULL CREEK CREEK 2' .7

PUCKETA CREEK 1.

-DEER CREEK .0
~'--PL6fI CREEK . 11.3

L &D -2 6.7



RIVER MILE TRIBUTARY NAME RIVER MILE

E, BR, CLARION RIVER DAM (USGS) 38.7
,/ CR&OKED CREEK 88.7

WASTE "b " N R, CLARION (USGS) 88.7
DISCHXRGES 2 LOCAL DAINAGE BELOW WILCOX 88.7*

AT & '
JOHNSONBURG t __Q-OHNSONBURG USGS GAGE 88.7

98.7 00[
_LITTLE TOBY CREEK 76.5

S ING CREEK 6.

MILLSTONE CREEK 59.0

'TCMS RUN 'USGS' 44.9

-, CKSP1JRG USGS GAGE 44.3

L MILL CREEK

LTC3Y CREEK 29.9

£%,\VY DAM USGS GAGE 24."

20- P'NEY CREEK 21 2
2b ~ ---- _DEER CREEK 21.2

fLl-Cl',NG CREEK 14.s

'w'! ItP t O .m02A , ' i, ,

Schematic of Clarion River
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day and on thL .t , I "e - ige Jricu.He irea. Pattern
hydroucpiis usJ t 1 1his method . (w are List.d in Tabl &.

III the s, .1 ou v eot-s], p c:is e w;w e oas; emad t eatit .

ma itudes ot l ows I ror! I i g, ;z I- t Cran! (Ire .k, thc Cl]AI-th-
River upstream oi the g.age t '!,. x " tKv s i minta', River. .Mter
the re,.'crded f '-w; at all Ip tre . - 1 . re sb- ,it c from that of tho
Most 0 ow st 10 WI' Se tl " 0,- i -a r'h 'L2 d . tIt K <"'ped t ri bi ita: it,-

based on thir r kl' t lve j r,,it , a . ,, .- .. w.fIrs w Ieg,. iVe,

-esicll Wow was i.sssen ,. , " n.". t- r t .r; -T ' .j-, rivers t, ' n'',is
- , nis U ra h app;,,Ic '

r pI,.uu n ob s5 Si c .2 d. c feIetpC'oUc'1ilg vh's~ eve;! isa; ,: ,c 3!.; w '; sin: ",'ice -

s t'e le t C se p ',ictc' a r 3 I ' 07), '- '15 i , ;"' . AI, ' J a .

, t ,rat i ns I -i,' )! tI-
(Wrion Rikr , tin. 7, 1 .-.- f-e, ' m lIong the A I ' ui.,.

River. Be c . la k j s "c -' .is :13 d, .

')a,Iil ; c-tia 0 -- I' C 7eo 11h

x 1 .\ 7 r, .I - s ,t2- Io 2pc"_d ti t st u -V.,
i-s :c! -> i ,!,t isr ; " ss " '' - , "; slows'- its F"I-nsre ,-3.

.,o l { ;I, r s. I F< d • = .; •.. " L:I. -a , - . t" r, ;'.ql * i,ns rnhere,t

I TMU .1 (d Aid 0 !t e r S Lw s, ,'. > K: the t orrelatiosi

P"is (i Figasr'c t Lit r- -. :> 2 it 1'!, , r<

si t si~hahlc e S im :s .. . - o I i. i, . it ha I

g ri-at est scatter c - .i I' sees as'-' 3 -,

,tcuss t e-! or K- -; Is . -f5 1 c"' c' 5559 .eb5e;
o)bq-rcv.s; ions.

Iypical srm ilA tK wIt* 1. . A I, is, Rivcr ,-'tw,ci
Era nk. i n and Pa Ike r . ' 1 1, i gure I -

Proj ilt. are L;how:- ' r "- it- .. Ii 2 t -rv'a 5 ,-151 th,2 o I'7
st:d . per foci ind ordi ',, n .,I ' " i . ,he ,- b oi r o t tlh,

HV~t-5 lye os - I be t t owl
i di i its(,d t or rete .re - pirpi i;t,

FloI w sne,isu ieint is I ,', .- , ..r, vi.- s I h! l i"i p Ius or minus fi vO

percent o1 t l' ctu.s 5 w I .- s. ,,I iI. m teworthv error in flow
ms ,asuremnl -,-'s in ti, .- . I Ie,. .. fl Iow hci I.-nce based on USGS
record lug gt' -; ,,, s c it.. ii ' I c,'. iv.- inflow ot water between
Kit n Ini m; . i! Ni i u-n--r,, . r . 'ss's'd mK',5' I l v flows for water
v-a r I l7 . r,. '7 . 'ho ,,
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V. RES['L IS

Atn t tio s h1 0 s 71 Or' r it IITI CO r i rlp ttie water qua ty responses
o r the Al lenv River ,vs tco in the threc operation scenarios and the two

dr,!lgi. s,' ,- .; i-; avalable i )r rvI eo.' . N, talI of sorie 30 s m lat for
ins 11 e,,t: t cr two ;t.udv period ., :uvolvinl a ''ystt±m of h major s ream

r re h , , ' ; w w , e r oi t ra t'tk e e "t ) are pe fnted in owput fi es

,uppted t,, IiF". , I sm , ,re i -lodel as App ndl x B.

e ,,p i'Ir '11 L i t I t :,'. i,.na;I !es di ! ,ic, the ( ar,, teri- tties
,rnl n!i lk, I i 'i!I' rLI r M ; id qal r inA . r1 devi t io ) of the si rtnt i 'at L 0 r

"d Ji i i ,>. . or ,t. 1 , .t tNit- -)o t t .m s i I , ted O
. r Ist 'n ri' 'pit ' ,hrati,; , . ; )w i n 10 Apt)eni ( . Thes - ,,.

cs: b :- t ho ''r : t ,* ,Itm ; . ., I' -' *tat .xceed one 01 ! w ten
nt i s '-i -Ins'l >etj... 's , sce i t IrI um jix n.e' ) :n)d ni ,.

Flhese ,it t r, At r,'ic, !). i'. . t',i it I, tnreali stli t, r ovi., the%
2 ] sere. a hr , it nu o ; r --,r : ti i', .h i ht r t tt rih :' few

k o :e e!7d .x :np ' . " I -si lu i t' K,. , o .i t i u t ra i tjv n .-3ri s nn s h ve

"r ' t ;: i , "r. . . . . ' , r Fcmoer:It'r r

'F'~V ., V

tI n eI re

-I k t' ;f t n mole t
, 't i. P t' r n ' 1 1 , ln'e n I o we, r -I !eghsnv River 5 i!sf the

.1c f :I! rt,' *'' pt , )r the 1) ' s; '." peri.

I i ,"e c, c '3 . t ,-lbservat is at thsree
it ;r.-, itt ,- r r rat ont 1 n the A .,4h tv River (above anf hel

I v5K.. it-I-t 1ie.. Lienico) aind in ,he liwer roach of the lKiski inetas

i:. ' -tt v -i g oi; ve a grnA accont of oserved hv I'Ior
Siroe mt Ind V n' rr 1 . l !'t) t' ntor- -it Na':roia respond.., c I',,ety to

" -, VIr i A L'bI,:- ,i:-, L oI w, t r -i -toses i ts more m I n e t ,"i I ed

C P7 the -,'; I IFi "L A nd lower TIiq water of the Al legheny River passing
r I, , , rt .

1W w,- . , ni i i n s'-tilme.t i 0 d ro r i vi ng the model I .s not v tire Iv
,,-r C n the h,,A! eeheTy R ver 'e-ow irq confluence with the KIskiminetas

i".- in ir'id p'.me ,a "to , -ur,; I lo )n'g the left hank in this reach.
1';. ., lot I it ',.I ron:.i ,re A U ken t roi the ripht hank and often do not

, , w ' ,,' , i, t e I t boa k rsu It Ing from I nconplete to
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eC L Sc~ of 0 perati tons 0[1 the Lo er- AI l. ghetiy ' Ivec

MO simulated hm", C of the Klskimlunetas River an toe Allegheny River
'mo-ler Existh in; ond it-ionh in 1977 Is demonstrated in Figures 21 through 2s4.

A sigiiificant i:wvreaoek in flow it Nat rona (,in he seen -~gma2?) starting; 'oi

!-,21.'co ;,irdto the fow at Freeport .Assa tod with this lmuoA',t'.
low K - a sign Ift canc decrease in pH between Freeport and Nat rona (,Figure

A. A simi larlvy s igni f icant fl ric i-se in !1DS at Nat rona ( Figu1re ?2I) "an be
it tr I -J~ t o the Ki AM netas Ri ver 1-l1ows. The flows in FigUres 22 and "
.1cL 71al 'i atil tiows.

I"contrast to the hoWve Mie -n curon K) ind A ilinstrate tic
ot rego Ia~ ion during Qv NeO sti pet Id o~n the pHI at Nat toni due

toAtao. operit ion at Kiai, t.i ! ir an, diie tr- .!Ii nine proietst Tin t!ic
-sn . s notable in this oarsc(n t, rho anteuaton by .s orage 05nit-L

2 o the PH esolp x tremets LbO P t ut w'ith the tfirs,- waso, following i
!!is- eftec t ts, seeni In -,Ie cs'-n hetfnning at day 200, when the p0l

r LIuT re,; uIlatIk i .'nditions d r o1,p (-.3 a ibomut 4.0. I n c,-nit rAc;t , with
1I t iIn I,-c o ri nig to P stLrn , te n!oi)I wa c mainiita Ine d ;Ibo ve 7. 0. 1 an,

ii se Iere :,i~ I elwat,ritiz ep od mI d 2dm andi 211 [0 t at was previoiaslv
Ii ot hot.7 1j1 I I theS( t"')'l tont5.Tmetc'inFor ae

-I' The flws i. ig 2) r

Kt hIfnti e po r CI 1 1 n~

ill t~oc, 0 tx~ig storano I in =Qr Witnn the impact ot orgaici
i t nr S toSi it rA t ''I by ' Orpa ri soni o f I mrnit !at: io-)n resolI ts

* 1 15 it s ti rotigh Wi for tin Ciara,-n iV Ur Tkc ir Ri dgeway (Rivcr

'or 9;- * t t ons T he BC:) loadi ca rrifedf by r!i s trea m i s gt.at Iv
t'~ued h Ie t i,ajs, eo:n; tr(2d to lt,~ ,o Corps- 1 Storage r r ito

" * '. , 'i;,e I:. BhO in- the No Corpq. Storage case was ahout Ka rg/i
I i ,ii iii!r Ex n n o- i ir it w" redurpd L" Aboat 3.

an.~~ '.1:n Ftte ',ti ol resitI t I an Tc reas;ed .1i sci I'cod
'Pil o 'tult r ,I itl Ritos'1 and Pot mu' doWnist ream. The flows in Iligures;

V 1 CihDtNt; COM?:ENT

Ihe -omp~iri,;o! soud.: *re only i lustrate the capabil ities of the indei
i:2- meurely serve to shw ', V. !'oniernl natpre of chuinges in witer quality that
i-,-ucir due to the exi,;Z-nce of I capa'ity for streamtfiow regulation in the

V\ iou I' e sy'stem. Tan: mnre criqupiriw I s: isn he maCe andt mu-h monre dei r aI -
I ii vs i ; o t result s i s poss ibhie. The datLa are o n t ape( aiim

1  have be en
mta r Ized inII g raph I C dl a nd Stat ist ir'il forms for IIEC and the P1 t tqbur

!i ;t rict Corps of Engineers.



Figl

I

I, ,__ __ _ T___

o -I If!

. .. _.. . _,L _ .... _ __ _ -

I' I __ __ _ _ _ _

,1 I

12 192 9? 202 20' 212 27 2222

I LI L I,
iF i

ALLEGHENY RIVER AT F.

C 1 L -- .

_ _ _ _ _ _ _ __ _ _ _ I _ _ _ _ _ _ _

LJUL

J



Ell, IIIG CONDITION 
O

AT FREEPORT

222 .

Figure 21

IFIENY RIVER AT FREEPORT AND NATRONA

1977 pH

EIlSTING C ONDI TION
AT FREEPORT

......... ....... I.I***.~AA~-

*Jtjl ltAN [)ArF

Figure 22

:GHENY RIVER AT FREEPORT AND NATRONA 34
1977 FL Fw



- -------------

, _ _

0:82 187 :92 97 202 237 2 2 217 222 227

JUT- I R

Figi

ALLEGHENY RIVER AT

197

I

10 8 921722 0 1 21 22 2

o I

_ALGHN RIVER AT,

JUL

~FI|

/ALLEGHENY RIVER AT

101



-EXISTINO CONDITION
AT FREEPORT

222 232 242 262 26722

Figure 23

ALLEGHENY RIVER AT FREEPORT AND NATRONA

1977 TOS

-EXISTING CONDITION
AT FREEPORT

~ . 24.

222 2? 2, ;674 2'22 6 S 272

JUL IAN IAT F

Figure 24

bLLEGHENY RIVER AT FREEPORT AND NATRONA 35
1977 FLOW



IF
!.. . -. .. . -V

Ct - r T ,- - -- I

A.~~~ :: A :t :: 92 93 ;94 :9! :9

I - J

F

ALLEGHEN

I I R4 , IS IS? IsS 59 9 I91 I9? 193 *4 95 19

A A

ALLEGHENY
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APPENDIX A

WATER QUALITY DATA SOURCES



A-I. ALLEGHENY RIVER WATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY

.1 21

Jackson Run 2 1
Brokenstraw Creek 3 1
Tidioute Creek 4 A

East Hickory Creek 4 1

Hemlock Creek 4 1
Pithole Creek 5 1
Oil Creek 5 i
East Sandy Creek 6 6

Sandy Creek 6 6

STREAM TEMPERATURE QUALITY

Bear Creek 7 1, 10
Redbank Creek 1 1, 10

Cowanshannock Creek 7 1, 10
Buffalo Creek 8 1, 10
Bull Creek 8 1, 10
Pucketa Creek 8 1

Deer Creek 8 1
Plum Creek 1

DATA SOURCES

1. Flow/quality relationship
2. Allegheny Reservoir inflow temperature
3. Union City Reservoir inflow temperature

Union City Reservoir inflow temperature adjusted downward to account

for local conuitions
5. Woodcock Creek Lake inflow temperature
6. Same as Muddy Creek in French Creek basin
7. Lovalhanna Reservoir inflow temperature

8. Lovalhanna inflow temperature adjusted to account for local

conditions
9. East Branch Clarion Reservoir inflow adiusted to account for lccal

conditions

10. %served data for Bull Creek from Tarentum water works, Tarentum, PA.

A-I



In

A-2. FRENCH CREEK 4ATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY

SoVLh Branch, French Creek 3 1, 6

l itt]" Coi (en auttt Crok 1, 6

Muddy Creek Twice per month 1, twice per

measurements from COE month measurements from

COE

Cussewago Creek 4 1, 6

Coifnclaut 011tlet 5 1, 6
Little Sugar Creek 4 1, 6

Sugar Creek 4 1, 6

Patchel Run 4 1, 6

DATA SOURCES

1. Flow/quality relationship

2. Union City Reservoir inflow temperature
3. Union City Reservoir inflow temperature adi1:1tL.d to acc(1nt for local

conditions

4. Woodcock Creek Reservoir inflow temperature

5. Woodcock Creek Reservoir inflow temperature adiIuIStd to account for

local conditions

6. pH measurements for Muddy Creek, Corps of Engineers

A-2



A-3. CLARION RIVER WATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY

Crooked Creek 1

West Branch, Claricn River 1
Local drainage below Wilcox 2 1
Little Toby Creek 3 1
Spring Creek 3I

Millstone Creek 3 1

i*-is Kun 3 1
Mill Creek 3 1
Toby Creek 31
Piney Creek 3 1

Deer Creek 1
licking Creek 3I

DATA SOURCES

1. Flow/quality relationship
2. East Branch Clarion River Reservoir inflow temperature
3. East Branch Clarion River Reservoir temperature adjusted to account for

local conditions

A-3



A-4. KISKIMINETAS RIVER WATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY

Blacklegs Creek 1 2

Beaver Run 1 2

DATA SOURCES

1. Daily data from COE Pittsburgh extrapolated from local thermographs

2. Flow/quality relationship

I

A-4



A-5. TNFLOW/OUTFLCW WATER QUALITY DATA FOR
;OE RESERVOIRS IN THE ALLEGHENY RIVER BASIN

DATA SOURCE INDEX NUMBER

INFLOW OUTFLOW

RESFRVOIR !-ENPLRATURE QUALITY TEMPERATURE QUALITY

.Allegheny D 1 1, 2
Tionesta Lake 3 2 2
Union City 5 2 2
Woodcock Creek 3 5 2 2
East Branch Clarion River 3 5 2 2, 3

Mahoning Creek 6 .7 7 2 2
Crooked Creek 6 5, 7 2 2
Conemaugh 3 5 3 4

Loyalhanna 3 5 3 4

I-

DATA SOURCES

1. ORSANCO monitor, hourly measurements
2. COE data, twice per month
3, Daily temperature data from COE Pittsburgh
4. Daily quality data from COE ?ittsburgh
5. Flow/quality relationships
6. Loyalhanna Creek Reservoir inflow temperature

Alkalinity measurements of Loyalhanna Creek Reservoir inflow

A-5



A-6. INSTREAM WATER QUALITY DATA

RIVER LOCATION SOURCE

Allegheny Freeport ORSANCO monitor
Freeport Water Co.

Allegheny Natrona Clearview Water Co.;
USGS

Kiskiminetas Vandergrift ORSANCO monitor

A-6
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f B-I Erencn Cre~ek Below Xeadville

"Existiig Conditions," 1975

....... *........ ..... #...... 0.. .. . . ..

ALLECC .E'4Y RIVEP WATER rIALI7Y STUOY
197!5 STUDY PER! 0 -FRE NCH CPEEPK
3IATISTIeS FOR EXIS:r: CC.-qZlT',NS W-AR P4'ADVILLE
....... *--o ... * INPUT ^rA ****~* .....

iE:NN OF REACH4 RIVER M:LE 7213
EN, F:' EACH RIVER MILE 0. 93

LENT (MILES) 1.81
CZAuTATIDN INTERVAL. 1RX O1 4

FIRST DAY' OF S "JLATIC44 PFIC: 152 ( I .- 9I 7 3)
L.AST DAY OF SI tA.ATICJN PERMZ' 304 (31 OCT 75)

J SROF DAYS IN SZ..A P E.RICD 152
SEATICWO AT RIVER MILE 24 99

Z1-& C;' z STUDYT PERICD It3 ( 2 .AP4 7!)
LAST ;:AY C. F STLOY PERIC0 304 (01 COCT 75)
tN. -E OF PAYZ IN STUOIy PERICD 152

*......... .......... ... **..*t...
.TER a'JAI.ITY PARA'-ETERS AT RIVER MILE 24 9

N 0S:RO SIKXAATICN POINTS 9:Z

SIA.- ATION VA L.ES

27 ~ .10. 2 23 4
~ E~EC) 4 1 32.9 Is & 5.4

2'1 /L 5 :..6 ? 4 1 0

AL~okA " 0/L AS CA-03, 4: 9 100 7 77. 6 14 3
kAVC0M9^/L AS ChCQO1 .4 125 101. M5
IZS 1F2/L) 77 .1* . 121. to

Pk6 a 3 7, Z 7 3
aooIMOLI1. 1.9 18 .

.......... t...*.**.,.t*4. *.

AL'-;ENV RIVEFR WATER QQAJAITY ST20Y
'"0 ESTJO P EOr-FRENCH C'CzE

S'ATZ:: FOR EXISTINO C0'S AR r';ADV:LLE
-. ATER Z2.&LJTY PARAU TERS AT RIvER I-,LE 24. '09

Y--KQOc ,L.:AT(CN PO:NTS 912

PE4CTNT C C S F'AT ',Z - P 0IN--S EVZE1ED1Nl 80'..'R CDX O EACH INTERVAL.

.'NTER ALS
P Ar xAtTER 1 2 3 4 5 & 7 8 9 10

*TE-10,T2REE C) 100O 90 9 79 96 49 32, U 2 6.7 54 !4. 50 :M55 15. 57 3.84 0.80

OXY IM~ 1-0000 1?b, 62 79. 17 51LZ1 37. 50 28.9 Z 15%.t3 2. 40 1 .10 0 77
LOW.ER BOUNDO 7 to 9.02 S. *3 9 0! 9 :6 1o.0e 10. 59 It.1it 11. 4.2 12.14.

AI.XAI?40/L AS CACC3) 100 00 95, 29 9, Z Q7 el. !0 79 28 ". 22 "3 is 41. 12 22. 70 12. 63
LOWER BOUND 42. 90 4a.69 5A, 47 60. 26 "..03 71. 64 7.63 a3. 42 89.20 4,99

K&RO1P /L AS CAC03) 100 00 1000. or, 0000 96 71 93.&4 ".4 AT 4.71 I59. 9 28.05 17.'43
LOW'ER BOUND 19 96 '6. 45 S. 93 63. 42 73.91 oz. 39 q36sa 99.37 107. 95 116 34

?OS lP/L 00.00 04, 63 "-. 53 90. 4& 78, It 70. 41 19.07 3?. 47 31. 69 12. 94
LOWER BOUND 77 02 94. 10 91, 17 99. 24 105.31 %I. 3q 119.&46 126. 53 102.b6. 140 "9

PH 1021)00 95.94 94 08 90. 24 97.701 79.9-" Z3.37 00.81 22. 49 6 q1
LCER SOUND 8.0o 6.7-8 &95 7,13 7.21 7.491 .7.6." 7.93 9,01 0 1B

900 (MS/UL I CIO 03 100.00 1013 00 too. 00 200.00 300.00 100-00 99.70 91, 80 52.:t2
LO0.'TR 3BOUND 0 to 0. 64 0 79 0. 93 2 07 1.22 1.26 1.50 1,65 1 79

......... *** 1....to..00...... "0



B-2 French Creek 3elow Meadville

""o Corps Stcrage," 1975

1971 STCY PERIOD-f-RENCH CREEK
STATISTIC5 FCR NO CORPS STOCA0E WEAR MEADVILLE

. .......... INPUT CATA o... . ...........
SECIN0 OP REACH PIVER MILE 73, 13
EN; CF REACH RIVER MILE 0.93
S.,9REACH LENZTH (MILES) I.63
CCm*UTATION INTERVAL (HOURS) 4

FIRST DAY OF SIP"JLATION PERIOD 152 ( I JUN 73)
LAST DAY OF SIMULATION PERIOD 004 (31 OCT 73)
NU"BER OF DAYS IN SIMULATION PERIOD 15
CRSERVATICNS AT RIVER MILE 24 19
FIRST DAY ar ST'DY PERIOD 153 ( 2 JUN 7Z)
LAqT DAY OF STUDY PERIOD 304 131 OCT 73)
AJMBER OF DAYS IN STUDY PERIOD 152
................... *......0...... ... *......
.ATER QUALITY PARAPRATERS AT RIV I MILE 24.99
M.- BER CF SIrVLATION POINTS 912

---- Sr -.. ArrN VALVES
PARA"EER M NIM'M MAXIMLM 'EAN STD -EV.

Fl-ZW(M .3/:' 4, j 138.0 2J,8 - 3~T I(DE2PEE Cl 3 7 02.9 1.3
CXY (MQ/L, 3 12 B 9. 1.I
ALKA(P0/L AS CACC3) 30.5 103 0 76. 3 1B. 7
KA'AD(MG/L AS CAC03) 51. 136. 102. to
TDS (MO/L) 94. 169. 123 20.

PH 6. 7 8.3 7.6 7.3
ROD (MO/L) I 4 1.9 1.e 0. 1

ALLEQGHENY RIVER WATER OUALITY STUDY

1975 STUDY 'ERIOC-FRENCH CREEW.
STATISTICS FGR NO CORPS STOR4-E NEAR MEACVILLE

WATER QJAL:TY PARAMETERS AT RIVER MILE 24 99
e. BER OF G;M;.ATION POINTS 912

PERCENT Or EIMULATION POINTS EXCEEDING LCWER BLND OF EACH 14TERVAL

INTERVALS
PAR^A-TER 1 2 3 4 3 6 7 9 9

TEMPDECREE C) 100.0o 99.90 95. 29 79 39 6.623 3 29 36 31 15.90 4 06 0 8
LOwER BOUND 3. 71 6.63 9.33 12.47 15. 40 11 32 21.24 24.16 7 09 30 01

0EY (MC/L) 100.00 96 93 78 84 51 10 39.58 29.71 19.42 4.06 1.02 0 66
LOWER BCUNO 7.47 9 01 9. 54 9 oe 9 62 I0 15 10 69 11. 22 11 76 12 3D

AL.KA(MG/L AS CAC03) 100.00 96 Z9 q2. 21 84 S7 79 29 7v 16 60 42 43.09 31 91 15 68
LOWER BOUND 30. 4b 37. 72 44. 99 52 23 59 52 66 79 74 03 81 31 eB 37 95 e4

HAR(MQ/L AS CACO3) 100. 00 100 00 99. 01 93.1 o e &-0 76. 21 64, ! 42. 76 24 23 7 79
LOWER BOUND 39.96 49. 37 59. 19 69. 78 79. 39 Be 00 97 61 107. 21 116 92 126 43

Tros (MO/L) 100.00 94 41 B, 94 76.64 60 20 41.43 31 s0 19 08 10 42 2 96
LOWER BOUND 93. 72 92. 13 100. 55 109.96 117.39 123.79 134.21 142.62 1!1.04 1!9 45

PH 100. 00 96. 60 94. 41 94.30 C0. 79 73.33 34 71 32. 79 5 00 15 7
LOwERBOUND 66 9 6 96 7. 02 7. 19 7. 06 7 32 7 &9 7 5 9 02 a s

OD (P3/L) 1oo. 0 10000 10. 00 1 co00 100.0 0o 10000 l0 00 99 43 73 Do :2 63
LOl.R BOUND 0 30 0 A4 0 79 0. 93 1. 0 1. 1.06 1 31 1 63 1 90

0. ....... n... ...... 0oo .... 0... 0 ............ * ........... ..



B-3 Clar:on Fiver Near PLigt:wi%

"xisting Conditions," 1975

............................................................. ..... ........ ........ ...

ALOE ;EY RIVER WATER OjALITY ST\V
1975 STUD y PERI0
FTAT:GTICS FCR EXISTIN C:NDITIC'1S CLARION R-VER

...................... :NPUT 'ATA ....................
.1',NNZG -7 REACH RIVER MILE G6765

-N: 0D- PEACH RIVER MILE 1.06
.FEACH LE14TH (MILES) 2. It

C '-LITATICN INTERVAL (HZL'MS) 4

FIRST CAY SF SIMJLATION PERIOD 152 ( I .N 75)

LAST DAY C; SIMULATION PER:CO 3D4 (31 CCT 75)

*V ;:ER F %AYS IN SIMULATION PERIO3 1!2

5STER'ATIONS AT RIVER MILE 61.31
FIST DAY 0F STL,DY PERIOD 1!3 C 2 J.N 75)

LAST CAY CF ST.OY PERIOD 304 (31 OCT 751

N-ER OF DAY3 IN STUDY PERIC:, 1!1

WAEP 3)ALITY PARAMETERS AT RIV-R MILE 131.31
N'. ER CF S:ULATION POINTS -12

.....-------- Sl ATICN VAL'.'S
MPA;AETER MINI'"'MAX :'J! I EN STD 0EV

4. 6 !9 S i. 6
-E'l(CEF.EE C) 5.8 25.0 15.3 4 0
Cry -:l'L) .2 12 0 10.0 0 8
AL(KA( /L AS CACO3) 7.3 "Z.3 15.7 3 0
-lOIPQ/L AS CACC3) 12. 56. 39 7

7S (M:IL) 33 Ill. 85. 14.
PH 6,1 7 4 7 0 7.0

AtEHENY RIVER WATER 2'JALUFY S7,r
';75 STUDY PERIOD
7,A ISTCS 0FC EITSTIN: '''', CLARION RIVER

6.AT7 'ATY PARAMET-vS AT RIVER ':LE 91.31
R O MF SIMlLATIC*4 PO:NTS 9:2

PE*CINT OF S:l-J-ATCN PCINTS FX-EEOIN3 LCOiR SCU?.D OF EACH INTERVAL

INTERVALS
OAAETER 1 2 3 4 5 6 7 8 9 10

TEI-(DrE:EE C) 100 CO qS,03 92 00 79. 82 61.95 50 77 32.35 20 61 6 !8 I 54

LCWER SOUND 5.79 7 71 9. 63 It 55 13 47 15 39 17 31 19 23 21.15 23.07
0xy (?O/L) O0CO 97 07 97 72 71.82 63 60 45 29 27.65 13 3a 6.36 1.97

LOWER ROU0D 8 23 6. 61 a 99 9.36 9. 74 10 12 t0,49 10.87 I. 25 11.62
ALKA(F'2/L AS CACO3) too 00 9749 94 52 85.31 92.57 72.26 48.57 17 43 10 '2 515

L C ER BOLNO 7.29 8.93 1030 11.10 13.31 14. l6 32 17.82 19 32 20.83
H&RD(MO/L AS CACO3) 1CC / , - 69 97. 37 93. 64 89 25 83. 55 52. 74 20. 18 9 76 2. 95

LO ER 9OJN0 12.;9 16. 66 21. 04 25. 42 29 6o 34.17 3 855 42, 93 47 30 St. 68
C9 (0/L) 1 C10.00 98. 5 95 94 91. 12 89 14 85. 64 77.&1 59.9 6 7.35 2. 74

LOWER C OJNO 35 06 42. 70 50 33 37 C7 65 60 73 24 60 87 86. 51 96. J4 103 78
PH [CO 00 98 Z7 99 14 96 93 91 45 no at Q4 71 " =: - Td 11 It

LO rS.R Or(.3 A II A w! a jN 6 3 6. 5 6 79 6 92 7.05 7 19 7 3.
3 IL 100 00 q6 e2 66 73 79 17 72 49 63 93 54 06 43.53 34 to le e6

LCWER 801',0 2 59 1 5 3 -2 4 1 4 64 5 41 5.97 6 54 7 10 7 66
.......... ............. . . . ...... ..................



SB-4 Clarion River Near Ridgcwa\

"No Corps Storage," 1975

......................
ALLEGHENY RI' R WATER GUALITY STUDY

?.', I;TIIl)v '~JC

STATISTICS 0 NO CCLPS STCRASE C.ARION RIVER

............... ....... INPUT DATA ....................

ICOINNINO OF REACH RIVER MILE 87 65

END OF REACH RIVER MILE 1.06

SUEREACH LENTH (MILES) 2. A1

COmPUTATICN INTERVAL (HOURS) 4

FIRST DAY OF SIMULATION PERIOD 152 ( I JUN 75)

LAST DAY CF SIMULATION PERIOD 304 (31 OCT 75)

NUMBER OF DAYS IN SIMULATIC14 PERIOD 152

OBSERVATIONS AT RIVER MILE 21,31

FIRST DAY OF STUDY PERIOD 153 ( 2 JUN 75)

LAST DAY OF STUDY PERIOD 304 431 OCT 73)

NUmBER OF DAYS IN STUDY PERIOD 152

.~..............................................

-ATER QUALITY PAqAMETERS AT RIVER MILE 81.21

NUMBER OF SIUL.ATICN POINTS 912

S:M'LATICN VALUES

PARAMETER MINIMUM "AXIMUM MEAN ST0. DEV.

FLO.J(M..3/S) 0.4 82.7 7. 7 10.7

TPE.!P(EREE C) ! I 30.2 16 9 5.4

OXY (MD/L) 6 1 12.4 9.5 1.3

ALKA(MC/L AS CACO3) 6.8 6e.4 33.7 14.8

HARD(Ma/L AS CACO3) 11 Il. 60. 25.

TCS (MG/L) 30. 379 1!3. 22.

PH 6.6 7.8 7.4 7.4

BOO (MG/L) 2.4 31,1 1 4 7 2

............................... 0.........4f...................

ALLEZr'4Y RIVER WATER 3*ALITV STUDY

1975 STUDY PERIOD

STATISTICS FOR NO CORPS STORA;E :2ARION PIVER

.ATER QJALITY PARA.ETERS AT RIVER MILE 81 31

NVMBER OF SI-ULAT:Or4 POINTS 912

PERCENT OF SIMU'.A 'ION POINTS EXCEEDINg LOWER BOUND OF EACH INTERVAL

INTERVALS

PARAMETER 1 2 3 4 5 6 7 a 9 10

TEMP(DEOREE C) 100.00 98. 79 88. 27 6.-0 59. 54 48.14 37.83 11.95 4 06 1.75

LOWER BOUND 5.07 7.59 10,11 12. 63 15.15 17.67 20.19 22.70 25 22 27.74

DXY (M3/L) 100.00 98.36 96. 49 91.45 70. 07 56.5 5 41.99 31,69 7.57 1.21

LOWER BOUND 6.06 6.70 733 7 97 a.60 9 24 q 87 10. 51 11. 14 11. 78

ALKA(MG/L AS CAC03) 100,00 94.08 a1. 91 68.20 49. 12 34. 98 30. 15 19 52 6.36 2 63

LDWER BOUND 6.79 12.96 19. 13 25.30 31. 46 37.63 43 0 49. 97 56. 13 62 30

HARO(MG/L AS CAC031 100.00 95. 50 85, a6 74. 36 61. 62 45.29 33.88 26. 43 13. 16 4 28

LOWER BOUND 11,29 21.0 0 31. 31 41, 33 51. 34 61.35 71. 36 91. 37 91.39 101. 40

TDS (MO/L) 100.00 88.60 69 02 45.07 34 43 29 39 20.!0 9 21 4.71 2 19

LOWER BOUND 30.07 64.96 99.85 13474 169 63 204.52 239 42 274.31 309.20 344.09

PH 100.00 99.67 99.25 96 27 92.02 87.83 22 46 74, 78 65.7 41.34

LOWER BOUND 6. 49 6,62 b 75 6 88 7 02 7,15 7 28 7 41 7 54 7 67

BOO (MC/L) tOO.CO 78 40 53.95 36.84 33 22 25.00 183.53 7 89 4 82 2 19

LOWER 3OUND 2.42 5.29 E 17 I1104 13.92 16,79 19 67 22. 55 25 42 "a :0

.........................................................



B-5 Clarion River Near Piney

"Existing Conditions," 1975

..........eoe ........ ~. •• o•• 0 ........... e......... 0 ............ .................... e~eooee~e

AL. E; ENY RIVER WATER GJLITY STUDY

LR7: STU:Y PERIOD
TATISTICS F:R EXISTIN; CCO,:ITIONS CARIOjN R:','ER

.=..........,... ... L. .NrL.I ..A.........

, 1 ; SEACH RIVER MILE 7. 65

END CF REACH RIVER MILE 1 06
5-;--AZh LEN;TH (MILES) - 11

CC-PjTAT; INTERVAL (HOURS) 4

F:R5T CAY :F SIMULATION PERIOD 1!2 ( I jUN 7!
LAST :AY OF SIMULATION PERIOD 304 (31 OCT 7!1

N'J E OF CAfS N SM'JLATTCN PLOO2D 1!2
, iERvATICNS AT RIVER MILE 24 Z9
FIRST DAY O STUDY PERIOD 123 ( 2 JUN 751

LAST :AY OF STUDY PERIOD 304 (31 OCT 75)
NU SER CF DAVS IN STUDY PERIOD 152

.......... # .......................

.ATER Oa.L:TY PARAMETERS AT RIVER MILE 24 29
NU7BER CF SIMULATION POINTS 912

-------- SiM''LAT;CN vALUE .

PARAMIETER MINIMJM MA XIMlM AN STD. CEV.

FL(.2,)~3 240.2 A8.9 1? 29.3
TE 'PEDkEE C) 36 27.6 16.3 4 5

OY ;M:/L/ '9 i2.3 9.9 0.9

ALKA()F/L AS CAC03) -6. I .O 5.9 3.0

HARZ(MC/L AS CACO3) 27 1I0. 71 , 2.

TES (M;/L) -6 25 112. 31.

PH 2 9 7.3 5. 8 5. 1

OD FO/L) 2 1 5.0 2.8 0.6
.................................................................... ........

ALLE>.ENY R:ER 6.ATER ' .. T " ETU Y
I 75 STUDY PERIOD
STAT:S7:CS FOR EX7STI 72 n -,DI CLAR ION RIVER

voATER SUAL:T PARAMETERS AT RIVER MILE :4 29

N',MDER OF SIMULAIION POINTS 912

PERCENT CF S;MULAT:ZN POINTS EXCEEDINO LC-ER BOUND OF EACH INTERVAL

INTERVALS
PARAMETER 1 2 2 4 5 6 7 8 9 10

TEMP(CECREE C) 100. 00 8.8 68 92. 54 71.49 62 28 53. 19 38 93 12. 83 2 96 1.21

LC64ER BOUND 5.64 7.84 10.03 12.23 14.43 16.62 18.82 21.01 23.21 2340

OXY (0/LI 100 00 98 698 93. 72 76.21 51. 10 41,01 32.24 Is 97 3. 40 0. a9

LO.ER BOUND 7. 86 9.3D 8.74 9. i 9.62 10.06 10.50 10. 94 is 38 11 82

A.LKAM)/L AS CAC03) 99. 89 99 56 Re. 36 96.71 90. 46 61. 62 20 72 to. 75 6. 69 2. 85

LOWER BOUND -6.04 8 84 -1.63 0.37 2.78 4.99 7. 19 9.39 11.60 23.80

HARD(mZI/L AS CAC03) 100. 00 93. 72 84. 43 73. 37 53. 40 33. 99 25.22 7. 13 2. 41 0 bb

LOWER BOUND 26.67 36.99 47 30 3762 67.94 79.25 9e 37 99 e 109.20 119 51

TDS M^/L) 300.00 95.94 e3 22 74,01 49.67 31.14 20.61 5.81 2.30 0.44

LCWER BOUND 46.23 62 18 78. 10 94.03 109 93 123.98 141.80 137.73 173.63 189. 59

PH oo. 00 99.23 98.25 98 14 97.37 95.94 92.21 80. 15 32.46 6 47

LO-'E BOUND 3 92 4 22 4 39 4 93 5.27 561 3.94 6.28 6. 62 6 96

O0C F0/L) 300 00 79. 17 .0 22 34 '3 22.04 14.25 6.03 2. 52 0. 99 0 33

L-CER BOUND 2. C9 2. 28 2. 67 2, 6 3 25 3 55 3.84 4.13 A 42 4 71

....................... ** . ....... #.........................*...... .....

P. -
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B-6 Clarion River Near Piney

"No Corps Storage," 1975

......................... **.*# ..
ALLEGHENY RIVER WATER QUALITY STUDY

1971 STuDY PERIOD

STAT!ST:C5 FCR NO :2RPS STC3AGE CLARION Rj1-R
=......+.....11 Jr LArA ,................

BEC1NNINC CF REACH RIVER MILE 67 65
END OF REACH RIVER MILE ! 06

SU3REACH LENGTH 4MILES) 2 11

COmPUTATIZN iNTERVAL (HOURS) 4

FIRST DAY OF SIMULATION -ERIOD 152 c 1 JN 751

LAST DAY OF SIMULATION PERIOD 3c4 (31 OCT 75)

NUMSER CF DAYS IN SIMALATION PERIOD 152

OBSERVATICN5 AT RIVER MILE 24,.9

FIRST DAY 0- STUDY PERIOD 153 1 2 JUN 75)

LAST DAY 07 STUDY PERIOD 314 i3i OCT 73)

NUMBER CF 2AYS IN STUDY PERICO 152

WATER uA'LIT', PARAMETERS AT RVFER MILE 24 ;9

NUT1BER OF S:JLATION POINTS 912

-------- S:MU'lATICN VALUES

PARAMETER MINiMUM 'AXILX MEAN STO. ZV,

FLOW(M;:3/S) 4 9 263 4 455 40.8

TEmP)DEDREE C) 5.9 27 0 16.' 4.4

OTY (MG/L) a 0 12.2 9. 9 0.9

ALJA(MO/L AS CAR03) -b9 -)0 4 6.15 4 5

HARO( M/L AS CACD3) 26. i71 60. "9.

TOS (M./L) 44 261. 126. 44.

PH 3,9 7.5 5.7 4.9

BCD (MO/L) 2. 1 e. 7 2. 9 0. 8
........................................

ALLEZ"ENY RIVER WATLR QUALITY STUDY

1975 STQZY PERIOD

STATISTICS FOR NO CORPS STCRAGE CLARICN RI',ER
WATER GALITY PARAr'E7ERG AT RIVER MILE 24 29

NUMBER OF SIMULATION POINTS 912

PERCENT OF SIMULATION POINTS EXCEEDINg LOWER BOUND CF EACH INTERVAL

INTERVALS

PARAMETER 1 2 3 4 5 6 7 a 9 10

TEr-P(DE,;PEE C) 100.00 98.79 90 68 71.49 63. 05 55.49 39 36 14 47 329 1.21

LOWER O8UND 5. 6 7 98 10. 10 .2. 21 14 33 16. 45 19. 56 20. 68 22.79 24. 91

OXY (M/L) 100.00 98.90 95.72 7962 49.12 40.35 32.13 21.8 4.06 0.99

LCwER BOUND 795 9.38 8 60 9 22 9 64 10.07 10.49 1091 11.34 II76

AtKA(M;/L AS CACD3) 99,89 98. 79 95. 50 75. 22 20. 94 10.31 6. 14 I 54 0. 66 0. 55

LOWER BOUND -6.87 -3.14 0 59 4 31 8.04 11 77 15.50 19 ;3 22.96 26.69

HARD(MO/L AS CACO3) 100.00 93.97 79.06 60 64 39.69 29.94 16.89 6.36 1.64 0.22

LOWER BOUND 25. 47 40.02 54 57 69. 12 93. 67 98.22 112. 77 127. 32 141.97 156.42

TDS (MOIL) 100.00 93.31 79. 95 59. 54 36, 51 28.94 16. 45 5.81 2.30 0 22

LCOER BOUND 43.5& 65.75 87.94 110. 13 132. 32 154. 51 176. 70 1989 9 221. 08 243.27

PH 100.00 98 46 97.91 97.04 96. 05 93.96 97.94 57.79 19.30 4 71

LOWER BOUND 3 97 4 23 4.5V 4 96 5. 32 5.69 6 05 6 42 6 78 7 14

6OD (RO/L) 100.00 42.87 17 9e 591 2.30 1L 4 1.21 0 8 0 55 0.33

LOWER BOUND 2 09 2. 74 3 41 A 07 4. 73 5, 40 6 06 6 73 7 39 8 C5

......................................... f.......................... ............ ........ 0....... *4*
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B-7 Clarion River Near St. Petersburg

"Existing Conditions," 1975

...................................................... .... ........... ........
A.AEC;HENY RIVER WATER OLAL-TY STUDY
:275 ST',Vy PERC
STAT!S,::S FCR EX:STIN. C:-,DlT:CNS CLA9ICN RIER

................. A..... :,L 4A......................
-. PEACH R'VER !.E 67 b5

E-.0 - REA.C: RIVER MILE 1. 06
S Z.AC ;TH (M.L5) 2. i
C2"PUTATI'C INTERVAL (HOURS' 4

FIRST DAY .F SIMULATION PEQ.:Z: 152 ( I ;VN 75)
LAST ZAY DF S1MbLArION PERIOD 204 (31 OCT 75)
N ER OF 2AYS N SIPJLATION PEqR D 1:2
G=SERVAT:C*.S AT RIVER MILE 3. 17
FIRST :AY O STROY PERIOD 153 ( 2 UN 75)
LAST DAY CF STUDY PERIOD 304 (31 OCT 75)
NUn2ER OF CAVS IN STUDY PERIC 152
...............................................
WATER UAL:TY PAPAETERS AT AI•LR r:LE 2 17

OF 31.,LATICN POINTS 912

-.---- SAILATICN SALUES

PARA.METER M:( . l' MAX: 'JM MEAN STD DEV
FL . , 3/5) 11 2 3. 2 62, 0 54 5

TE p E;REE C) S 27 a 16 a 4 8
OxY (-/L) a 0 12 3 9 ( 0.9
AL)Al?;,'L AS CAC03) -! 0 11 8 3 B 2.2
HA-iCMO/L AS CACO) 42 166 103 26.
TZS (';/L) c2. 232. "47 37.
PH 4 0 7 3 ! 9 5. 1
9:: (M./L) 2.0 4 2 2.6 0 4

................*.*......................*

AL__ NY RIVER WATER 2dAL:TY STUOY
l975 37,DY PERIOD
STATISTICS FCR EXISTIN; CZ-DITIC, 5 CLARITN RIVER

ATER 3.'L!TY PARA'.ETERS AT RIVER MILE 3 :7
N."ER 3

C 
S:1VLATICN POINTS 9:2

PERCENT C; S1?,LATIZN PINS EXCEEDIND LC4ER aCND CF EACH INTERVAL

INTERVALS
PARAmETER 1 2 3 4 5 6 7 8 9 10

E 'ZE7RE5 C) 100 Co q.79 93 75 73. 03 63.05 55.92 43.97 22.70 5 59 1 64
LOWER BOUND 5 A7 7 71 9 94 12. 17 14.41 16 64 1.97 21. 11 23 34 25 57

OXY (MQ/L) 10. 20 97 28 94. 76 58. 6 45. 7. 38. 49 30.92 10 96 1 97 0. 29
LOWER BOUND 9.03 9.46 8 89 9. 33 976 10.19 10.62 11 05 11.41 11 91

AL-KA(M^/L AS CACO3) 99 80 97 45 97 81 92. 78 66.7 22 04 8.22 2.00 0 44 0. 00
LOwER BOUND -, CO -3.00 -1.20 1. 00 3.00 5.01 7.01 901 11.01 13.01

A3DMQ/L AS CAC03? 1o00 0( 3 7 93. 64 84. 21 73. 57 55. 39 36. 73 ;i 60 5. 91 1.21
LCER BOUND 34 96 48.05 61. 13 74.21 87 29 100.37 11. 43 126 53 139. 61 152. 69

T1S (M./Ll 100 CO 97 26 89 47 90. 37 68.4a 50. 33 34.76 Z2 04 8 44 2.30
LC1ER BOUND 62. 24 79. 0 96. 16 113. 12 130. 08 147. 03 183.99 180.95 197 91 214 (7

PH 100 C0 99.01 97. 81 96.7: 9, 16 94 e3 92.43 80.92 36.51 6. 25
LC..ER ')UND 400 42 :2 4 65 4.97 5.30 5.83 5.95 8 2 660 8.93

BOO (M/L) ICD 00 64.19 29 '2 21.05 10. 31 2.96 0.68 0.33 0 00 0.00
LOWER BOUND 2 05 2 34 2 64 2. 94 3.3 3 53 3. 82 4 12 4 41 4 71

...... *I .. . . . . . ... ..



B-8 Clarion River 'ear St. Petersburg

"No Corps Storage," 1975

AILE;cNY RIVER WATER CUALITY STUDY

1;75 STLr y PERIOD

STATISTICS FOR NO CORPS STORAGE CL.ARICN RIVER

.................... *IhPUT DATA .. e.4 .........

?E~ij.NjsN0 REACH RIV.ER MILE 037 65
E'D OF REACH RIVER MILE 1.06

S . EACH LEthTH (MILES) 2. It

CC. -UTATICN !NTERVAL (HOURS) 4

FIRST DAY CF SIMULATION PERIOD 152 1 I JUN 7t)

LAST DAY OF SIMULATION PERIOD 004 (31 OCT 75)

NL-BEk OF DAYS IN SIMULATICN PERIOD 152

OBSERVATIONS AT RIVER MILE 3.17

FIRST DAY OF STUDY PERIOD 15a 1 2 UN 75)

LAST DAY OF STUDY PERIOD 
304 131 OCT 75)

NL(£ER CF DAYS IN STUDY PERIOD 152

............... ** *............... ........

WATER GUALITY PARAMETERS AT R:VER M:LE 3. 17

N-'BER OF SMUdLATION POINTS 
912

SIMUPATION VALUES

PARAFETER MINIMUM MAXIMUM MEAN STO 0EV.

FLCA( M.'2!' 6.9 047 2 !a.6 !6.2

TEnP1EE.REE 5. .6 27.7 14 a 4 8

CXY (MO/L) a. 1 12 3 9 9 0. 9

ALAA(M /L AS ZAC03I -6. 0 21 1 .9 3.0

HARD(MO/L AS CACC3) 39 209. 116 38.

:s (M:/L) 0. 296. 165 54.

PH 3.9 7.5 5. 5 4.9

JCD (M:/L) 2. 0 6. 7 2 6 0. 6

.................... ..................nf..... ~*f*..........

ALLE;OENY RIVER WATER DUALITY STUDY

1973 STUDY PERIOD

STATISTI:S F:R NO CORPS STORA;E CLARION RIVER

WATER G'AL_!Tr PARAMETERS AT RIVER MILE 3. 17

NUr2ER CF SIMU'LATICN POI'.TS 912

PERCENT OF SIMLATIC, POIR.TS EXCEEOIN; LOWER SOVND OF EACH INTERVAL

!NTERVAS

PARA-E-ER 1 2 3 4 5 6 7 a 9 t0

TEMPIDEDREE C) £00.00 98.79 92 11 72 59 63 05 56 14 43 53 22 26 5 q2 1 64

LC-ER 3OL D 5.60 7.82 10 03 12 24 14 45 £6 66 18 97 21 08 23 30 25 51

ClY (Mc/LI 1O.00 97.48 8399 57. 13 43 53 37 72 30. 6 11.95 1.54 o sa

,OWER BOUND 8.11 8.53 8.95 937 9 78 10.20 10 62 11.04 11,46 11 87

ALKA(IM/L AS CACO3 99.89 98.57 93.86 72.70 29 61 10.42 3 84 1.75 0.66 0.44
LOWER 6 -VND - 5.9q4 -3 24 -0.53 2 11 4 89 7 60 10 3L 13.02 15 72 18 43

HARD:/L AS CACO3) 100,00 97 .70 88.27 75. 6 6 56. 14 37 50 29 93 17.5 4 9 77 1. 75

LC EA BOUND 34.9q6 !2.40 69.83 87 27 104. 70 £22.14 139 57 157.01 174 44 191 17

T9S (M /L) tO0.00 96.27 84.10 72.26 50 55 36.73 29 50 17 32 779 1,86

LC3ER BOUND £9.64 (3.31 106. 97 130.64 154 30 177.97 201.63 225 20 248.96 272. 63

PH 100.00 9.14 95.61 93.53 91. 78 8927 1 59 58.55 20.83 2.96

LOWER BOUND 3.93 4.28 4.64 5.00 5.35 5 71 6.07 6,43 6.78 7 14

BCD (M'/L) tO0.00 44.85 17.11 5.92 2.52 1.34 1.21 0 88 0.55 0 33

L-ER BOUND 2.03 2 50 2.97 0 44 3.91 4.38 4 85 5 32 3.79 6.27

........ e...................................eefl



B-9 "'i: kiminetas River Near Vandergrift

"Existing Conditions," 1975

ALL ,ENY RIVER WATER G'.ALITY ST'.

!V-5 ST72Y -R=0

STAT:z-ICS FCR EXISTIT C ITIC:S jSAIr!ETAS RIVER

2EIT:'.'.: . 0R 4EACH RIVER MILE 33 01
END Z: AZ2C4 R!VER MILE C 49

59RCAZ&' _C r7H (MILES) 2 11

,:ZmTATT. !NTE.'AL (IHcMl) 4

FIR-, ZAY _F SI.rLATC0N FERITO IS ( I ALN :5

LAST CAY CF S .CLLAT13N PERIGO 704 (31 0Z, 75)

NJ-ER C; DAYS IN SIMLAT;CN PER:CD 152
C3SE9AT!-NS AT RIvER MILE 10 35
F:RST _ F STU2¢ PERIOD 153 ( 2 LL'N 75)

LAST [A__ 2F STLC PERIOD 304 (31 22T 751
'J 2EA :4S IN STUDY PERIOD IT

6A7El '-A_:T. PATA(ETERS AT RIER M:.E 10 25
Nt 3t:P ZW _-- LLAT:CoN PCI ,*TS ?12

.... ERROR NO OF MINIMUM MAXIMUM

------------ JATICN VAL.-- ..--------- (I-'LATEO-O0S1 OBSERVED OBSERVED C3SERVED

PAETER M:N;, TA)I~i' 7 1 MEAN STD, DEV EAN STD DEV VALUES VALUE VALUE

17 1 243 8 7 1 1. 8
TE--(ZE;EE C) 8.2 ;9 0 19 5 4 8 -2 1 1.4 12Q 13 9 30.1
ZXy (,L( 7 7 II 1 89 0 9 l.a 0.9 108 56 S 9

AL A(U;/L Ab CAC3) -29 3 1 2 -12 1 7 0

M4C(IT-/,L AS C42221 272 ZD1 "6
TZS (M2/L) !49 722 324 154 -27 73 108 145 7 b1 8

Z22 3 9 00 0 5 129 25 5 3
22D 2. 1 9 2 0 I 0 I

ALE -4!y RI'.CR WATER QUAI.ITY 5TJ:Y

1 27 S".DY PEri0O
STAT:=T:Ts TPR EXI5T:N2 CCNZIT., KIEAIno'.ETAS RIVcR

WATER , T P A(A-E2ERS AT RIVE' MILE 10 i5
NL' EI P :l: l *LATIZN O:NTS q'

PERCENT OF SI'j, ATICN PC,10S ExCEEI', LCIER 8CJ:.2 CF EACH INTERVAL

INTERVALS
PARAMEIER 1 2 3 4 5 6 7 8 9 10

TEC):E;RE Cl 10002 8 7 95 18 77 08 64 60 58 55 50. 11 35 86 10 53 2.08
LC-EP J0JN3 8 22 10 31 :2 39 14 48 16 56 18 b5 2 0 74 22 82 24 91 2b 99

OXY (r";/L) tOo CO 89 ca 7 24 47 4e 41 12 25 09 25 09 II 95 2 41 1.43

LC--l R UN0 7 67 8 '2 36 8 70 9 05 9 39 9 74 1008 1042 10 77
AK4(.aM2L AS CAC03) 99 78 95 E3 90 13 85 42 73.68 54 82 37 72 24 34 14 36 6.25

L06ER SLUND -29 .24 -2S 19 -23 15 -20 10 -17 05 -14 00 -10.96 -7 91 -4.86 -1.92

-. 5>-/L AS CAC002 100.00 67 61 71 82 50.55 37 83 33 15 20 61 17 43 14 58 4 82

2-EP OC'JNO q3 01 121 D4 l4 08 177 12 205 1 233 19 261 23 281 26 317 30 345.24

o (M'L( 1O0 O0 &6 23 69 52 48 7q 3 .95 @ 84 18 97 17 21 13 27 4.39

LCEQ 2CQ-D 149 05 2C6 46 263 86 321 27 378 68 436 09 493.49 550 90 608 31 665.71

P. 100 00 74 12 3 20 18 09 9 87 6 36 2.96 I 86 I ,0 0.44

L.E' 3GUJND 3 23 3 46 3 70 3 3 4.17 A 41 4 64 4 88 5 II 5 35

812D (UC,L) 10 00 93 20 8A 51 68 31 61. .9 51 75 44 96 33 99 3. 73 0 00

LC-ER 3C0.D 1 76 l 78 I 8l 1 83 1. 86 1.88 1.90 1 93 1 95 1. 98

................................ ...................... ................. ...



B-IC Kiskiminetas River Near Vandergrift

"No Corps Storage," 1975

.... .. ...................................................................................
ALE;, .v P:VE:R WATER O.-ALITY STUDY~
1975 .T-Y PERIOD
STArisrCCs FOR NO CORPS STORAO;E KISKIT.NEAS RIVER

................................ :NPUjT DATA........................
BE I.NNING O RA:AH RIVER MI1LE -. 1
END CRF RE4C'H RIvER MILE 0. 49
SUOPEACH LEN;TH (MILES) 2.11
COMnPU-ATCON :NTERVAL (HOURS) 4

FIR3ST DAY CF SIFR.AATICN PERIOD !2 C I JN 75)
LAST ZAY Cq Sin-'LATIO,4 PERIOD 304 (31 COT 75)
N1'M2ER CF D)AYS IN SIMULATCON PFRICO 1!2
23SERVAT'.-'& AT RIVER MILE 10 35

FIST O4AY CF STL'D' PERIOIf 2 ,UN 75)
LAST DAY CF SILO :Y PERIOD 2,74 (31 OCT 73

j0RCR:A:S I.N STUOY.PERIC0......D:
.................................................. .....

WATER QUA*'LITY P:AARETERS AT RIVER MNLE :3;...

NURSIER CF SlIRULATION POINTS 912

--------------------------------- Sl!ULATIC'4 VALUES----------
PAQA'5ETER MINI'JM CSAXIMLM2 MEAN STD ^DEV

RLOW(M-3./S) 9 2 417.4 73,6 64 2
TER-P EOYEE C) e 9 1O0 D 9 1 5 1
OXY CRC'/L) 7 & 10 9 9 0 0 9

ALAC/L AS CACC3I -49 .1.2. -22 0 12 I
"A3UiMCL AS CACDDI 69 425 221 63
TDS fHO/L) 167 -,Z4 3V6 ;5
PH 0 0 6 34 3 6
0O0 (MO;/L) 1 7 2 0 C93 C

ALLE;HENY RIVER WATER Q3UALITY STUDY
1975 STZY PERIOD
STATISTfIS FZR NO CORPS STORA;Ci~: ~- RIVER

WATER Ot. I Tv OARAM.ETERS AT RIVER -l!LT io 35
NU53ER CF S: ULA7ION POINTS 91.1

PEROENT OF SlIRULAT173- 7':-ITS EXCEEDINC LOW.ER 3OUND OR FACH INTERVAL

INTERVALS

PARArETER 1 2 3 4 5 6 7 9 9 10

TE'lPCCECREE CC 100 00 96 39 El 25 67 Z2 b0 42 50,66 427 00 ;0 29 4 71 L 21
LOWER 30OUND al 93 11 37 1o 22 IS o& 17 51 19 65 21 79 23,94 26 os 298 23

CXY hliC/L 100.00 94,.74 73 69 1.4 93 47 91 08 82 35 42 215 03 lb 01 5 37
LOWER SOUND 7 55 7 66 a~ 21 a 54 a es 9. 21 9 54 9 67 10 20 t0 53

AL3&A(MC/L AS CACCOC 99 99 96 09 69 s0 76 95 71 03 .a 11 40 57 23 14 12 94 4 93
LOWlER OUND -49 47 -44 25 -39 03 -33 930 -28 59 -23. 36 -18 14 -12. 91 -7 69 -2 47

HARD(MO/L AS CACOOI 100.00 90 13 70 63 52 63 09 90 32.13 25 00 15 13 a 65 4 61
LOWER DOUND 96 41 122 06 1!: 71 199 37 223 02 2!6,67 290 32 323 97 327 62 391 27

TDS TIC/LI 130 00 QO 02 70 61 !.- 63 39 s0 32 13 ;5 00 15 13 9 65 4 61
LOWER B0OUND 167 03 222 75 Z'9 47 3Z)4 19 369 91 445~ 63 !03 35 557 07 612 79 6tS 50

PH 100 co 64 90 24 12 it 94 6 14 4 71 3 95 2 30 0 77 3 66
LOWER SOUND 3 31 3 29 3 :8 3 96 4 15 4 43 4 72 5 00 5 29 5 !7

GOD CrO;/LC 170 00 99 275 95 50 91 56 77 74 61 40 51 97 42 02 25 00 0 CO
LOWER DOUND 1 70 I 1 76 1 79 1 92 2 95 1 ea 1 91 I 94 1 97

............................................................................................................. ..

Mir



B-1I Allegheny River Near Warren

"Existing Conditions," 1975

.. . .. . ... . .. . . .. . ... ... . . .. . .. . . .. .. .. . .. . . .. ...........e .• • .e • .e

.11 1'.ER .ATER :JAL ITI 5TJ0Y

T TI ET 1C R EXI 5T N C.*,D: T I F R .£ A R A Lt

.o.............. INPUT ZATA ....................

C REACH RIVER tILE ;q;:

E C. CR EAC1 RI9ER MILE 12 61
LcLNTH 'jILES) 81a

-* :NTEPvAL u-c 5 4

F :-T: AY :7s- L1A:015 E9C V53 ( 2 ;LN 7 )
LAT :A, CF SI LAT:CN PER1O D 304 (31 CCT 75)
%_-n -- Z;-15 :N SIuATIZ:4 PE4:C0 1!2

AT RvER MiLE 165. 41
; Ay C STIOY PERIOO 153 ( 2 .L'i 75)

:- CF CTL-Y PERICO 204 (-1 CT 75)

ZF ., -S G TL:V PEPIOD 15.1

_. ,TR _ A-:7Y P 1A4TERS A7 m'..3 MILE lpB 4

. .---- I JLA I lJN ALLES .....-.
MI N:r-'I rA X I M'-' 1EAN sTO CEV

Z 4 312 127 4 47 9

- , :06 Z9 2 l 0 42

8 1 7 9 4 0
....." TACCI . 49 0 36 9 6 0

L7 .5bAC71 , 47 8
7: r; 63 97 a 2 a

47 72 86 9 7 4 7 2 ' 8

:9 20 2 0 O 0

............................................................... ......................

6.,9 . .T P 1 1.E ATER 3Z T CEHNT

~ 3AL T P.AT -r ILE E! .1

OF02. 5.331.ATI:ON S0W EC71E'.0l L0...3 3(,QND C EACH INTERVAL

INTERVALS

2 2 3 4 5 6 7 9 9 10

TE'(DE;QLE 10 00 93 zq 74 56 57 35 45 94 36.62 21 e2 11 07 3 51 0 66
LC.ER 30UN.O 10 5 12 43 14 30 16 17 18 34 19 90 21 77 23 o4 2 5 51 27 28

"xY T/L i:O 00 94 41 73 44 46 :8 4 23 15.02 10 ±3 6 91 3 40 0 77

L:.ER B0L0u* 8 32 6 o6 9 00 q 34 9 67 10 01 10 35 10 69 II 03 11 36
ALAA;',/L AS CAC03) 100 00 9 I I 6 62 81 14 67 00 54 61 38 3S 21 49 130 7 3 62

L'hER SOUND 24 51 .3 Qb Z9 1 31 97 3A. 32 36. 78 39 23 41 69 44 14 46 59
"' 3'AS CAC03) 1C. 0 10 40 76 32 72 !9 57 68 45 50 27 63 19 19 14 Z5 5 04

LC-ER 322(.D 33 37 26 37 39 37 42 37 45 37 48. 26 51 36 54 36 57 36 60 36
TOS t/L :0 00 94 30 89 14 84 76 72 04 6535 51 32 30 92 17 32 3 73

LCWER OcU.0 ,2 0.4 60 29 6q 73 73 18 76.62 80 07 63 51 66 96 90 41 93 85
lCCO O 949 01 95 61 as 93 69 06 49 23 32 24 16 89 5 37 0 e8

LO-ER OCSuID 6 -0 6 %6 7 01 7 07 7 !2 7. 19 7 23 7 26 7 34 7 39
;C: im,1.) ioD CC 9 Lq 9s Z5 91 01 73 90 63 93 &3 93 61 07 4e 79 21 16

LC-.E OU.1v4 I - I 1 1 91 I 92 1.Q3 1 94 l 95 1 96 1 97 I 97

.. .............................. .......................................................................



B-12 Allegheny River Near W.arren

"Pattern A," 1975

................... .......................................................................
Tq¥t S%3:y

q 
, PE I c 0o • Qq B • o , •e • Q~

. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t .. . . .e . . . .lp............

A E~f.TN 
R2 ER WATE.C.4 

STU2Y

RIVER MILEC 125 &1

SLC'EAC,~ .- NTN 2IT(MLES) 1 6

CC.PVTATICN INT-WAL (HOURi) 4

F .St CAi Or" 5!'JLATIG.N PEFIC2 152 1 2.! 75)

LAST 2 " Cr =ML'LAT.,'Q PERO2. 24 131 OCT 7.51
NC".9 CF AYS IN4 S2 LATU.rJ PE31CD 112

03G.RVATIC.S At 92.09: MILL 255 42
FL'c! D f CF STN PEILD 53 ( z JUN 75)

LA; I O2- CR STL:l Ppf3 37,4 121 OCT 7t)

t4,;1LE C CArS IN ST07>Y FE; 0 IC2
.. ...................... ...... ' ' ' ' :..... . .. ..

R :W PQ ~A-2F 51 10

..... ..-.At 2C% 'YAL ------------

'rIt LA -Al EJi- N SIC 7o
7E";Ili 7l 19 4 0

CA Y , IL 1 Co 22 l 2 27

AL -M 4 LA C 3 4 9 41 0 t
H;,, 0 "1 ,"_ AS CAC, ) 13 79 l 13

T C C ( ;CIL1 t2 7 9 Q2 1
PH, b 9 7 4 7 2 78
CD im9/L) I q 2 0 C 2 0

1975 ,DY -
4
WP 1

CI;I ~C$ 7:.FA rrE>1NJ E- 4 sCs .'.EN
L~~41CAE~ G22 I~ TY~ W~ IT LR~i 1E 20 41

S 
0

V ,L :C'4 -C E I~2' Lr'-98C5 EACH INTERVAL

T r Q2 AL S
3 2 4 5 7 8 0

IL Lo 91 0i CZ 92 ?2 o 1 51 54 41 Z8 9 81 127 22 1 7 . 2 74 0 Ge

L-ER bC, 2 2, I0 50 12 69 1,a03 t 9 h 29 C9 22 3 23 36 25 49 27 63 :9 76
200Y L 104 C0 .6 82 65 5.) 6 Z 04 8 0 17 2 12 94 7 79 4 17 0 sa

0" S, , 3 9 8 9 2 9 49 6 c 30 23 20 ,0 10 q97 22 3

-.- 0220 CO 6c? 15 12 t5 
9  

.0 57 22 47 Za A 1 67 2! .1 2 24 '.4 4 1
:?a C 2 225 5 5 2 57 4.2 c9 45 60 49 22 52 ~ 82

' , C , 3 100 02 85 C9 72 26 !B 00 49 Z3 45 50 39 3 25 I2 11 29 5 15

LO l jIYrJ 33 37 37 9O 42 43 At, 1 9 1 & ': CC 0 55 85 08 b8 &2 74 5:
"Zs 10 20 00 02 54 a5 ab 71 49 62 05 49 .02 41 45 32 3 17 -1 5 91

L G-. SGUJNG 61 94 67 Cb 72 27 77 9 6 41 87 !:j 92 64 97 76 20 8 18 ,a I 0
PH 1' . 9,4 C2 I 5 9t 5 89 OA 71 05 53 G4 2:9 9 2 73 12 6 1 03

. 'WC 6 q s 7 22 7 07 7 22 1 is 7 -3 7 Z8 7 24 7 00
,' ,, , IC c 20 0 00 1 200C 00 too 0 2C 2 C C0, 00 oo :0 :Cc CO .:

i 
So

LC . I C ! '. 2 5, 2 4 2 t
9  

2 .14 ) 7 q 2 2 q 1 ;3
.......................................................................................................................

t I III I #IIIll l l l l I I I I I lI I III



B-13 Allegheny River Near Warren

"No Corps Storage," 1975

............................................................................ .........
3 _E. .ATER . I S .t'

e. . .. . . . . .~eo~ :,', •) T :,T .Q . . .w . . ......

-E-:A RIVER ~1E i~Z6
.-. RIVER MILE 125 oi

:A, 7F 1IULATIC.3i312 P170 5 2 7.A 75
_.,T ZAf F S;' VLAT!ON PERI.D 3'04 2 C2 07 75)

. LAYS 1N SIJ'-.ATICN PERIOD 1t2

- E ,AT C'4S AT R IVER MILE I85 41

A 5 C P. Tr 11 5 Y i0 3 R 1 153 ( 2 jQCN 75)

I3AST 'A, :oF ST 53 .20ID .-34 :31 OCT 75)

N'.;i I - A3 f STUDY PER 103
..............................................................................
.ATE; -AL:T3 PARAC£TERS AT RI%!3 -:L E 1,5 41

Q i-L AT Ic Cb02 o.I7S 9 .2

-------------------------------------------3 A V.A L n 5-- ----

P P, : " Q : - -.. A I -A " I E A . S T D C E v

5.e 3) 16 3 7i9 6 126 I 218 3

E~E I 04 63 7 5 B
:70 9 a I 2

S . 5 CAC0) 17 4 C3 5 40 1 22 5

L; C l. 5AC53) 42 C "C 79 15

L11 28

n, 7 a 70 72

0 z 0 0
..................................................... ......... .....................

* , l f;£" C , -' 31 '1 2

7 ~ - - 13 1,

..-. P1~, £~) £152 C' 5CH 4N ERVAL

INTERVALS

4 6 7 2 0

TE.' ZE;RE . '00 00 32 ,7 76 e.-. 62 94 52.08 3 49 20 07 7 %39 1 ,b 0 55
L---- O.. 6 58 8 72 22 n 14 00 16 64 19 28 21 92 24 56 .7 20 .9 a4

23Y 0 9 03 8 82 67 -;8 t 2 !2 39 91 34 65 Z6 21 13 02 6 03
L,7-

F  
82BD.,D 7 77 q Io b ., 9 04 9 46 9 88 10 30 20 73 22 25 M. 57

-3,L AS CA:C) IO 0 !) :1 2 80. 26 61 28 33 3 3 16 69 9 87 8 99 3 73 2. 23

LC. -- A 2C-'JD 17 28 a: i3 20 03 36 35 4 Z 67 48 99 55 31 61 64 67 96 74 28

-'AD5./L As ,CC 100 O0 q7 .3 q2 00 8l. 26 69 2 49 Z3 37 61 23 46 9 55 1 64
L.r-E4 C7v, 0 42 63 49 3 56 21 62. z8 70 36 77 44 84 51 92 59 98 66 205 74

TL5 L r , " C. so ¢6 71 90 02 78.95 !8 6 43 8b 25 96 20 &1 a II 2 19

3 f' .2ND ! 65 64 '3 7 81 69 40 202 98 114 56 127 15 139 73 112 31 164 89
PH I223 r00 ?3 42 82 :q8 62.49 55 519 46 49 33 2.2 4 e2 2 63 0 99

6..., 5 3., 6 65 6 79 & 90 7. 03 16 7 -8 7 41 7 !3 7 66
32 1:0 2 1 71 CI 0 .00 C0 i0 00 100 :0 100 o0 100 CO to0 00 99 01 67 87

L:-2 3 .D 1 1- 15 1 b. 165 2 70 2 75 1 79 1 E4 1 89 2 94
...................................................................................................................................



B-14 Allegheny River Near Franklin

"Existing Conditions," 1975

S SEAC LE- T 'LES) I
E :T QN T E AL R 1 T) Y S 4

5
I3ST DAY 3Fl S!MULA I2,4 PER1OD iD ( I .'UN 75I

LAST DAY CIF S1 JLT2E P541C0 204 231 ogT 75)

NU2E4 CF :ArS IN 31 JLAT1CN PE 1C0 :

C2SE9YATIONS AT R12E9 IIILE i20 16
FIRST DA' S TOY -ESTC I2 S 2 .U N 7I

LAST DAY CSTY PERIOD 24 (:I XT 75,
NQ23ER CF 74S lN STOY P0ICD 152

-ATER QACN PAE'S AT RMI E3 1LE 20 1

.....-.....-.-- .--------......... LAT.ION AL.ES-.....

PARAIETER r INIM MAIIL 1M MEAN ST0 CEV

7LCW(:' 2/S 49 9 975 7 245 9 185 9
TSPCE ; E 0 7 5 31 C 1o 6 5 0
OXY 1M/CL1 7 4 11 2 9 3 0.9
ALKA(1-O/L AS AC021 Z7 57 0 41 5 7 8
HAAD1(7/L AS CAC:1) 29 76 57 10

TDS (MC/LI 6: 105 G7 it.
PH 69 79 75 7. 6
90D 1r'C/'L. I i 1. 9 1 9 0 1

ALLE;>ENY RI.ER .ATER OJAL:TY STUDY
1975 STUZY PERICD
.ATIJT1CS ;; EXISTING CCNO:T!CNS "2AA RAN#L.N

.A'E
4 

3'jA.1T' PARA.ETERS AT RIVER 1-LE l2 I
'"3ER OF S-JLATCN POINT l2

PEZCENT Cc S1-,LATIOA PCINTS E1JEEZ12O LC-E; 30JND C7 E:'- INTEP'AL

INTERA'LS
PARAMETERI 2 2 4 9 6 7 9 9 10

7EmPiDEOREE C) 100 Co 99 36 e9 s0 71 B2 !8 55 46 71 17 0 12 49 4 50 I 66
LODIER 2OuN0 7 48 q 984 12 20 14 !3 16. 91 19 Z7 21 62 232 co 2b 34 2 69

CAY (MG/L) 100 00 97 59 -1 67 70 50 55 q2 49 01 29 Z5 25 22 6 25 1 21
LC-EP DOvD 7 43 7 82 820 8 5 a 97 9 25 9 74 10 12 10 50 10 89

ALAA{1-,'L AS CACO3) 10o 00 91 5 e 89.60 94 b5 67 CO 52 41 41 45 22 46 .1 71 10 42
LCAER 30Q4O 27 57 30 52 33 46 36 41 39 35 42 30 45,.5 48 19 51 14 54 08

HARD(MS/L AS CAC03) l00 co Ql 76 62. 71 75 33 "a Be 49 67 34 76 24 67 12-19 4 82
LOwER 3CuND 39 06 42 80 46 54 :0 Z9 54. 03 57 77 61 51 65 25 be 99 72 73

TCS (MG/L) 100 00 94 !2 89 6o 85 !3 77 19 60 53 44 19 32 35 26 t0 12 "2
LOI-ER 00uND 61 94 bb 21 70 49 74 77 79 04 83 32 67 60 91 87 Q6 15 100 43

OH 100 00 q5 72 94 06 66 :) E5.53 72 70 59 43 35 75 25 44 17 C2
LC.ER OG5ND 6 1I 7 02 7 12 7 22 7 32 7 43 7 53 7 63 7 72 7 64

OCO M,12Lt) 100 00 ;g -9 47 61 95 72 69 so 71 27 !9 33 49 56 41 12 e T7
LCI;- D'JND 1 42 I 4a : '2 1 5 1, 3 .6r 1 73 I 78 I 63 I 8e

......................................................................... ...... .................



3-15 Allegheny River Near Franklin

"Pattern A," 1975

% 7,Y PL, 7 2

,T S FAT ) A . F -AL:N

.- ','.'. - Z:H RivER ILE 24 19

-r; :: E ,T .ILE"S' 1 01

7VN:N AL- --Sf
4
3 A

.AT~'. n;: 5 1 ;JUN 753
" ATIC, 5 0 23,4 31 -.T 75)

S 3N , ; --- LAI I CN
7 , AT 91429 "ICE 3:O6

- 
-v 57.Y 92 IC I133 t 2 J).N 75)

c .C O- 3 , Y p 31 -CT 7!)
* ST:Y FERI 1b2

.. .. . . .. . . . . ........ .. ," .. . ' ... . ......
-4.rT AA-',5i AT VCR - 120 :t

1.A TM- 4 -t -- - - ---
; ~ ~ ~ ~ ~ r.= - M; I''!- " N"z . ' 'A STD :E:"v

0 . 3 191 4
*L-- §L-;: , 21'? IS 305

L1 7 4 :: 2 93 09
A A3 L AS -Q3 !: a 46 ! II I

-- D,) 3" 87 51 14

t3 1?'? q3 15
o 3' 40 75 7 6

1,2 "1. 1 = : ' 9 0 t

........................................ ...............................

R PA )J'V Y DY

7 : AT: P0:S.3 s r 'CML I, LC-E' 30.2 0 EAC' INTEFAVAL

INTERVALS
2 3 4 6 7 8 9 10

" "0 --7 C; 89 -6 70 07 t6 58 45 t 0 31 36 Q 7a 3 43 1 ,32
43 UN' . 9 ?3 1 2 38 :14 2 17 27 19 7 " 1. Z 16 24 a 27 06 2.9 t0

102 -0 97 9 9 Q2 21 73 79 56 25 49 67 29 47 25 33 6 Z 5 1 21
C - 1 ', 7 40 7 7; 8 te 8 50 8 95 9 34 9 72Z 10 11 10 50 10 8

.,, CAC031 1c02. 00 -5 86 07 68 56 50 13 42 7 40 13 :0 40 Z9' 2 2 17

2 , ICU"D 7 57 : 40 35 24 39 07 42 qO 46 73 50 57 "4 40 58 .3 62 06
Afqol ,. 31 100 CC ' 80 70 60 42 49 45 42 54 39 36 28 62 17 76 3 73

' 3cJ-D Z9 06 43 U 49 75 53 !9 I8 43 63 Z7 68 12 72 96 77 80 82 64
S100 o C8 82 95 6 q 7 54 82 41 09 37 17 26 34 38 53 3 5

L-._9 3VN0 I 94 67 7c 73 45 79 21 84 q7 90 73 q6 49 IC2 24 tOG DO 113 76
PH 10 c3 95 61 93 86 B 05 79 17 aS 42 45 07 29 50 -& t0 16 67

,D 6 1 ' 3 7 :4 7 26 7 37 7 4q 7 60 7 71 7 63 7 94
C C C CO Q9 -4 97 at Q4 19 a3 93 666 7 96 412 .3 9 77

; 3 3 44 53 t 58 63 I 6e 1 73 I 78 1 83 1 B8

. . . . . .



E-16 kllechen' River Noar Franklin

"No Corps Storage," 1975

.....,........................... ................................................................. • e e ° e ea eoe eo •eeee

ALLE& .T, Q : .E.,; "-AT:I 3..._, ST'_ "T

STAT 1S C. .J 22 .055', STC.;Ac::.05 ARAIN,.cIt,
,

.. . .. .. . . . . :.7'uT CAT4 .. . . . . .. . .. .

%'. q>> SI'.E. _E X.E
22 OR PE-0, RI'.', 09 L.2 94 5D

C - - t-' , ,NTERVAL -F, S) 4

F NST .A 0'
" 
S:JLAT[IOr PER70 -1L : -,ir 715

C,; S3''LAT1.N P09IC0 2c4 31 0CT 71)

N.2ER Z ZA', SN SIML.LAT IOTJ PERIU .52

Jl;AI . Ar 7 i FR nI .L E 1 :
F41I 1 ?)A I £Tt 1 P R1 :I13 2 .n 721

LAST A
" 

OF STY,' PERICD 2C4 1 CC- 721
N 'L' C; 5A S T 1T,Y ;' T 1 D I t.1

... . . . .. . . . . ........ ....'.- ..T .D I .......
:..T :ZN SOLOY7 IE z2

- - S2I'%LAT ON. .A, ,Sz-- -- -- -- -
5 7I7'Ui "4170A X 1 I ST: *E,'

FLC. - - _,.3 43 ; 1473 o 22t 2 2 Q 9

I ; 17
Y ' L 7 4 12 42 Il

'' A ,L AS CAC0' 19 5 o7 7 45 7 10 4

0i ,,.. AS - C023 40 ) : 74 15.
,CS i4 I, 102 22.

220 '-i,.1 1 t 2 0 1 5 0 1

................... .. .. .. .. .. .. .....LITY . ....

A R-l'E :.-_R RIVE7 SD

o .:oS~a or s:->. AI0') ¢':NT S 0)005-7>0. LI-<
4 

7-7-j.5 - 0:,0- INERVAL

INTER.AL S
PAR _' I 2 3 4 1 6 7 8 9 10

T07 E..;. L< 00 ic 45 79 72 00 7 48 62 23 20 42 97 17 42 4 71 1 S t
3 4 - t3 7 41 I 12 : z 40 11 i S I9 1 20 2e3 ;3 10 2b is ;e eb

OXY :"; L 100 00 96 93 4.3 12 14 06 47 15 3 86 27 ,3 12 t0 4 39 0 sO
LL:.",6J)n0 7 41 7 92 9 - 6 93 9 43 9 94 10 44 10 5 II 45 1i Q&

,mL , A- C- J2) :, 00 97 92 95 13 84 76 70 94 51 10 37 17 2t 43 7 &8 1 75

5 .-'..rD 0 44 c!4 46 0' 5: 34 t5 39 5 44 b2 40 6_6 t4 69 19 73 64 76
A- -. O.:h :00 00 g97 19 43 C, 9 1 SO 6; 41 4 0 02 2.7 96 i8 75 4 2E

C-ER UC',yN 40 06 460 35 22 o5 55Ej 94 65 24 71 53 '7 E2 3 4 12 90 go 4 q 71

205 '"0:2 L)IGo CC 97 92 q4 5 2 s2 11 t 8 07 14 e82 29 25 22 1; 19 41 4 28
L00-yR OCUNO 49 t3 19 19 ta 83 78 47 08 Ii 97 7t 107 29 117 C3 126 67 1-6 31

PH100 ci 9;6 q:2 q,7 -2 at 5 77 95 t.5 79 !2 01 1 0', 2617& 2
<C-EN 3,L e7 32 6 q6 7 M- 7 z 7 n2 45 7 17 7 o

9  
7 aI 7 C4

a0. .C i L I 9 2 2; '6 27 471 to 
4  

51 2i 11 I I 772 2i
17427, 4.: * 47 :2 124 t 64 1 L I 1 .:00 1865

.. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .



B-17 Allegheny River Near Freeport

"Existing Conditicns," 1975

K . S T;, L-.-'R A-, HENY
...... ...... ...... .~~~e e ' .I T 14- ......................e~lte e e

-:', -'.7 . HC.;) 4

;-T . 5:-."_AT:N r'ERlC: I .AN '5)7 ~ A7LX '091G7L

PER', 1ERI0 2 lr 73

_ ST- A 2! : ;% TCN, P Z::) j:4 31 OC- 75)

J- £- , " A, .AT ,, !,,LE 31 90
;';'S :A Z

- 
-TU y ERICO l- 3 2 )QNl 7n)

-A, - 2 F5R:D00 :4 (31 OCI 73)

Z-:45 -% ST~Y PE.:Z:D

%' " -. ' AT:CN PCINTS

EPR:R ----- N C ? MINIMuM MAXI:rtJm

- - - .SIM21ATO-OSS) OSERVED CBSERVED C2SERVE2
ST- ; "A* 9 :Ev ,'/N TD. rEV VALUES VALvE VALUE

;9 C 4 a9 -2 6 08a 138 109 28 6

-3 2

4...4,2,3 2.3 ;1. 137 4E 109 7

.7 7 7 05 0 3 137 6 4 7 82 ,; 02 -" I t 0

.. . ............................................................................

'OR :' 2 :O, %2:C 3

PE4::!r z, s:- _A1CN Pv1 T T £- I'4F 7 3 ", O EACH INTERVAL

1, TER'ALS
PAIT- -R 3 4 5 6 7 8 9 10

10.7 g3 94 8! .b 71 to 6j q:3 37 3 48 36 44 08 19 52 3 93
Pa G.E 10 t9 1 Z 4 1413 1 11 1 17 bq 19 47 21 25 23 03 24 82

C:Y 02;, :55 .- ) C I 3 65 90 60 75 34 :0 44 08 38 27 31 C3 20 72 4 61
-t 6 91, 72 8 7n 16 a !a 9 O 9 41 963 10 25 10 66

-AC ) 100 CO 92 1q 79 G 7 b7 Cl 33 04 4 3 31 27 61 27 12 13 71 4 06

- 20 04 T3 2' 81 28 40 30 99 33 38 36 17 38 75 41 34 43 93
"A ?,;/L '5 CAC2)l 1200 91 i , 73 11 57 89 46 82 39 69 26 '5 12 06 2 41

4--P ." -;9 8- "4 q." 59 98 63 05 70 11 75 V" 80 24 85 31 90 37 95 44
C i-1,'L) i 00 rTO Q9 "? 94 19 95. 42 80 04 58 00 42 II 36 07 26 75 1. 28

1R 1 4 0 13 78 32 86 !1 94 70 i02 89 III 0 119 27 127 46 135 65
ICO 7 9 14 95 39 g0 13 83 22 68 20 60 09 47 26 33 8 7 02

6 )3 6 97 7 05 14 7 .2 7 31 7 ;0 7 48 7 57 7 C.5
a0 "2 " ' 2 b9 74 64 69 61 40 59 76 48 79 40 g0 14 69 1 10

S '-D 0 0 63 2 0 Q3 1 10 1 C5 1 40 1 !5 1 70 I t313
..................................................................................... ..............4**4 .....
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B-1 A~e~h~ River Neor Free-port

'Pat~rA," 975

i ;'5 S7 - :y !CD
. . ... . 9 'ATTERN A '-- AC'N

; ,, ,,; :-;,4-H -i IyER ,',E 33 93
ENO : AC RIVER MILE b7
SUC;EAC- -E.&1H rIILESI 1 0.L1
C'JTT2. :NTEQYAL HQRS) A

FIRST 2AY CF 7112LATIC14 PERIOD !t2 ( I YAN 75
LAST DAY CF '-;-,:A7:3'4 PER!CS) 504 (31 OCT 75)

N"ERQ ZA81 IN Slr!LATI2II FE5!:5 1'2
C3TE59VAT72.S AT kll,9 MILE 1.90
F1957 DAY r7z -T,2V 959125C 171 ( A;N 7t)
LAST :AY Cc PF7.29 ' -,.-7 4. (31 G.7 151

.'-5 :,N STI-v 25:1

WA7R GAL-1 'I AqA1.5TES AT '!. -4MILE 31 c90
EX.5 CF3.LAI. POINTS 4 12

PARAMETE :N I-.jlm A1" AN STO CVV
CL;(-- %8 144 -3 525 I 2r7 5

T _l~c-E a 9 25 ! I F 4 4 8
OX ', )6 9 ;1 1 28 123

ALPA,-/L AS CAbS03 20 7 51 6 25
:/LAc CACOJ() !D I0 73c

bSP' 4 159 11 a 24
'19 73 74 7 7

GC5 ('12/LA 0.4 1 . 1 2 0 5

-ATE 5IAL.2Y ST9122

S7r: C "9PAr7ERN A AL..-; N
..A7E;;9 ',A'-!7, PAP6ETE;5 AT 9159R -11,E Si 90
-. , -ER 29SF .72 POINTS 11

PE;CENT OF S:LA2CIN PC 1'S EXCECSIOa LOWER 3CUI.5 26 EACH INTERVAL.

iNTERVALS
PARA?-E272 I 5 7 5 0 10

EM(;REC) too 00a 96 05 Z5 96 71 71 64,04 57 05 48 57 44 30 21 92 4 06
LO.59 jCQNO 8 78 10 16 12. 32 !4 10 IS. Se 17 65 19 42 21 Z' 22 92 24 75

OXY 1"C/L) "co co 90 46 65 13 50 86 54. 50 44. 19 28. 60 21 Z2b 20 72 4 61
LCI.ER OCU'SD 6. 89 7 31 7 73 8 15 a. 57 6 9 9 41 9 e2 10 '24 Ic 66

ALAA(CSI/L AS C62021 100 00 88 923 72 357 60,42 44.1-2 28 929 25 8S 1 9 74 a 00 2 b
LCWER 01, NO 20 64 23 75 ".6 353 2q 96 22 06 26 17 29 20 42 33 45 49 48 60

HARD(M;/L AS CACO31 l00.00 90 55 032.31 70 07 !3. 07 44 5 2 29. 14 32 12 22 90 15 46
LCI.ER 302>.5 49 85 55 59 60 42 66 46 71. 99 77 53 82 06 68 60 94 t2 9q 67

TLS M-^/L, lo0 CO 18 46 89 92 85 55 66 12 42 '5 215 20 21 47 Z2 81 5 59
LC(5ER flCQsN 61.94 71 64 831 24 91 04 100 75 110 45 120 15 129 85 139 55 149 Z6

PH IC cS c 97 70 915 Ile BE? 71 16 75 65 SO 1!8 00 29 47 21 92 5 Q 1
L:CR SIUNO 6 BE! 6 q7 7 36 7 15 7 24 1 24 7 42 7 5.2 7 61 7 70

SOD 'r/A00 22 di 80 70 57 e6: 11 62 06 60 Q9 '31 b4 41 89 27 98 1 b4
Lt -'- EP 3'2C -5 0 9 -, 74 0 PO 1 06 1 2 I 27 1 !32 69 I 84

.......................................................................................

mIummum em



5-19 Allegheny River Near Freeport

"No Corps Storage," 1975

............................. .........
Q K-; E Y Z T , D Y

o.. . .. . • e * * . . . . .... :,:T CATA . .. .. . . ~o. •e • . . . •

R !,1 - A II -E 6 72

7 7I-N I. m A (.~.:.95) 4

-' y :.'AT71Z PE~l c: I .)N 75)
S A 3-.ATIO! PE90 R 2_::Z4 31. 0: 7nl

CL AYS IN S PE70 IAIcL
T ',S AT RI.ER -:LE 3: t;

fi og -4Y ZF S'ZI PER:c :*3 ( U4 75)
L S A, ZF 57>0' PERID 204 31 0CT 73)
"; -72R C- LAYS ;N STUDY m4ICC, 1!2

,-'.AITY PA;A TE3S AT 91.39 M>E 31.93

. Si'P..ATICN PCINT1

-. - 'LATIN .A...
PA ETE4 M NI " - A I --InM -E kN 5TC ;EV.

t3 1 2091 9 374 8 337 1
-Z ;REE . 7 a is3 8 12 5.2

r3 LI 8 5 9 1 4
A4 (K/l. AS CACO3) I, 7 59 7 32.a 8.1

AS CACC2) 48 117 96 19

63 E5 193 6 03
0 . 7 9 7 2 7. 5

:7: 0 4 1 9 1 . 0 5

...................................................

Q -.., £ _ ATLEP JA7-I IT, '1:

: 0- 5-.'Ll T L:, P0IN.3 EXE3EDINC LO4ER BCUND CF :ACH INTERVAL

INTERV ALS

1 3 4 5 6 7 8 9 10

TLL '-E;EE C) 100 Co 95 D9 93 3 71 16 64 C4 57 24 49 89 45 94 Z0 50 4 06
LEP )t c . 7 91 980 11 6 9 13 56 15. 47 17 36 19 25 21 14 23 03 24 92

Cx,0 2 86 40 64,C4 :5 92 51. 10 41-23 36.51 26 75 16 69 3.95
LC-P 8CN N 6 98 7 44 7 69 8 34 8 80 9 25 9 71 10 16 10 61 II 07

AL-A.K;'L AS CAC03) I00 00 4 z5 78 73 54. 61 40 90 23.:6 14 91 2.08 1 64 0 99
L -- P SC'ND 17 64 7 t. 26 07 :0 26 34 49 38. 71 42 92 47 13 51 34 55 56

64"/L AS 'AC03) C0O 00 o 0 93 6 81 36 66. 56 52. 19 41 45 35 09 25 00 17 54
LCE4 BOLND 47 55 54 49 61. 43 6a 36 75. 30 82. 23 89. 17 96. t 103 04 109 98

T:S (C/L) 100 C: 96 35 ql 89 79 !0 63. 38 47 70 36. 51 33 66 W4.89 13 49
-c-Eq ocf'40 5q 64 72 00 84 37 96 73 109 10 121. 46 133. 83 146 19 158 55 170 92

P.0 C 73 5 83 85. 75 73 90 54. 0 48.68 36 51 16. 66 4 71 1.21
68D -7 6 8 6 -a 7 09 7 19 7 30 7.40 7 50 7 61 7 71

-3 L 100 ,3 2684 7007 65 90 62 39 59 76 50 77 43 53 142 2. 96

c-. 50, FD -Z 3 !9 0 74 0 E9 1,05 2 1 1.37 1 53 ! 69 1 64

. ....................................... ..........



B-29 Alleghenv River Near Natrona

"Exiscing Conditions," 1975

.................................................................................................
ALLEGHENY Rl'ER W~ATER QUALITY STUDY
'975 STUDY -06:D
STATISTIC- C~ £ISTI'. COND)TIC*,S LCER ALLEGHENY

........................... .. :N-JT -ATA........................
:Cej-NINO' OF P7A.>H Rj.6 1ILE 8:3 E-0

WENZ)C r; PFACH 91',EP '!ILE 6 7
svnECH LE-JCTH MILE) 1.01
CO'-UTATION IN'ER AL 4HLS

FIR.ST DAY CF S! 'JATICN FER 102 15,1 ( I JUN 75)

LAST DAY OF S1-jLATION FERIO 304 (3L OCT 75)
NU23ER OF DAYS ;N SIMQLAT ON- PERIOD 1:2
COCERVATIONS AT RIVER MILE 24 63
FIRST DAY F S.D PERIO 1!3 ( 2 JUN 75)
L-AST Z^AY : ST'-OY FERID 204 (3t OCT 73)
NLJ. OER C7 DAYS IN STIUDY PERIOD I::
......................................

WATER GL17.Y PAA!-E-ErS AT RI'.ER MILE 24 63
NUTN2ER Or S:MULATICN POINTS 912

---ERROR -- NO OF MWU NIM.- AXI-Ll
---- Sl?'U.A' ICN VALUES-------------(G*.LAE-:--3 ) 03SEQR.ED 3 SE ED C5SE ;'.ED

PARAMETER M 1N; -u !i 9U 111P -M MAN STD tE'1 MEAN 572 TOY VAL LE5 &,AL E VALUE
FLOW(M*-2/5) 1102 7 1624 0 -e,5 9 --.0 1
TE'P(OECREE C) a 6 26 9 5 6 A 8 -1 9 0 9 47 1Z 0 27 0
OXY ( MG/L) 7 1 (0 - 8 1 2 -0 1 0 3 6 a 0 9 e
ALKA(MG/L AS CAC03) 15 1 40. l 0 5. 9 0 8 6 5 47 11 0 22 0

Nt.RD(MC/L AS CAC031 08 I179 94 -2 19 47 !! 0 14C 0

705 )F2/L) 87 234 ISlo 40 -II 1. 6 Ice 5 2117 0

PH Ot. 68E 7 5 7 1 7 6 0 1 0 4 47 3 6 7 6

.....................................................................................................................................

ALLEGHENY R'.-ER .6759R !'AL:-y STL;Oy
1975 ST'jDY PERIOD
S7ATtS-.:03 FOR EX:STIP-.: CCN71TTC .S LO- R L ;FEN

.4ATE; OUALITY PARA-ETEX;S AT 9.R~ 2' ej
N.35 R OF S51 J''TICN PO:NTS91

PERCENT Or SIMULA1N POINTS EXCEEDING LC(.ER SOUN0 OF EAC0N INTERvAL

INTERVALS
PAdA-ETEq 1 .1 2 4 5 6 7 a 9 10

TE)ODECREE C) 10 0 C) ;6 71 67 04 73 48 64 14 !9 11 48 -9 45 18 19 52 3 9!.
LOWER DOLNO 8 6) 10 43 12 Z5 1' 07 IS 69 17 70 19 !2 21 3' 23 16 ;4 Q9

OXY )MG/L) 100 C0 e3 71 64 14 59 2z 52 96 42 09 27 !0 31 25 19 &I Z6
LOWER BOUND 7 10 7 49 7 167 G 23 8 64 9 02 9 41 9 79 10 17 20 30,

ALAA(MO/L AS CACOOC t00 CO 94 19 71 03 56.91 47 70 35. 75 M03 9 it. 72 4 06 3 le
LOWER 3OuND is 13 27 63 20 12 22, 6Q 25. 12 27 62 20 it 22 61 25 it 27 60

I'ARD)P /L AS CAC031 100 co 89 25 82 II 63 71 48 68 43 20 322. 37 27 85 12 05 3 51
LOWJER 9OUP-D 57 44 65 57 73.70 82.82 89 96 98 09 106 22 114 25 122 '8 130 b1

TDS )MC/L) 100 co 100 00 91.24 82.80 57 25 42 31 27 28 29 71 27 65 2 l9
LOWER DOU-14 81 94 79 12 96 20 122 '8 220 66 147 84 lbS 02 182. 19 199 .17 216 !5

PH t0o 00 95 62 85 42 70. 29 52. 86 34 76 24 12' 14 s0 8 22 2 42
LOWER OUND 6 80 6 87 6 94 7 01 7 08 7. 16 7 22 7 20 7 27 7 44

900 (MO/LI 00D00 91 C9 73.79 65 37 6.94 60231 48 00 40.90 IS 02 1 10
LCWER 80O-1D 0 !6 0 70 0 85 0 99 1 24 I 298 I 42 2 517 I 72 2 66

............................ ...... ..................................... 4....... ...



B-21 Al'c-,hoeny '.,ver "ear ,atrona

"pattern A," 1975

tA R . ; LATIRR:AI vSI 2)

- .' *.t-- A 77ERN A 2.F; ALLEO-ENY

~EAC H RC 1'.ER I1E 63 eo
~1-,:4i-:QE6 7.~E A ' IZ 1 01

NZ -JTA. - (-M2 ;V S 4

AT P EP:CC .214 (31 :-T 75
_F ZA, IN 5:_'ATj'4 P E I D 152

C7 i..F ATr 1R-LE 24 63
S ~ ~ lt (E!3 5 2 .'" 73)

S., -- f.: P64:2) 2104 (it1 C:T 751
N_ l :AN 5 :14 ..2P PE-122 1!2

...ATEP J.AL1Ty A9AI.EES A, :Zl.Eq MLE 24 63

8: 2 16.4 0 ?1 33164
9 26 a ia 4 6

i222 5 i 44 2 _5 0 6 4
L. 46 -> 3 5 ;~2.21 157. 99 .27

"C,'1L( 97 ;b7 157 46
h 6 7 5 71 7 5

;7 2/LI 05 1. 9 123 0 4

4C~C14S EC(7~.0LC.E932R OP EACH INTEqVAL

1 NT 64 AL S
2 3 4 5 6 7 a 9 to

12 2 6 1 7 2 73 6 44 5 C 46 7q 51 17 q9 4 06

-- 362. 6 1 io .43 12 6 14 C - 1; 41 17 73 19 q 5 21 36 Z22 20 25 02
L 1 1CZ). 2 0 63. 5 62 08 136 66 12 -.0 42 76 37 17 30 2 6 17 -6 5 0'

L 0- * 2 0 7 16F 7 1 , 7 1.4 a 21 96 9 9 07 9 44 9 82 10 20c 10 57
AL.KA("!/L AS CACC')j :00 00 66MCI 64 04 !1 :4 25 75 24 639 13 60 4. 17 3 Z9 Z.30

LC'F8 P ::'40 15 13 123 C4 A 2.0 91 23 86 26 77 29 66 32 !9 35 !0 38 ' 414t 3,'
.AOD(2L, AS CA::31 120 00 G' ? l 76 07 51.514 44 65 34. 96 29 61 26 !4 6 14 Z, 63

L:-' - 2CU'2 5'. 44 ~.7 4: 77 47 87 4S 97 49 107 50 117 It 127. 52 137 53 147 55
702 (?,^/L) 102 00 100 20 S7 63 66 31 45 72 38682 30 15 27 e3 7 e9 2 63

LCI-ER 92.,~iD 61 4 92 44 102 '44 123,45 143 95 16' 45 164 96 205 '6 221 96 246 46
PH4 .22) 20 92 99 61 03 66 12 49 67 32 57 22. 49 13 38 8 11 4 61

C.ER a62No 6 20 6 87 6. V4 7 01 7 Oa 7 16 7 23 7 )0 7 37 7. 44
200 ( 2/L) lC0 '00 87 61 75.2C 66 12 63 49 60 75 52 30 41 45 17 00 1 10

L-Z
9
q 00.No 0 Si 0 66 0 at 0 96  1 11 1 26 1 40 1 !5 1 70 1 65

.........................................................................................................................



B-22 Allegheny River Near Natrona

"No Corps Storage," 1975

_ PvER 6ATER MUL. :TV STUDY

.;3 y -ERI C
-5T :C- 0N3 ,:CRPS STCRA0q LCO.FER ALLE'-"Y

.................. ........... ~ !'O, ATA..4......... ...........
Z- EA-H R!VER MILE 8o 63

7-. - RE<¢ RIVER MILE 6 72
CU2qEACH LE-0 ( MILES) 1. 01
:Z:T7ATION INTERVAL (HCURS) 4

ICI=T CAY OrI SlV'LAT70ii PERIOD 152 ( Z LUN 75)

AS7 :-Y :c SI'LATICJl PERIOD 304 (31 OCT 72)

:264'.ArTO' S AT QV.ER MILE 24 63

I :T :A ; !5TJ'y PERIOD 1I3 I ,UN 75)

LAST -,AY C STU:f PERCD 304 (31 OCT 73)

Nl-CER Cc 0,%,S 1 STUDY FEMIOD 107

-ATE= 3LAL:- PARA P.5 AT RI'9 MILE -4 63
Cc SIV'JLATICN POINTS 912

-...... ------ SIMJLA:CN VALVES----------
. --7ETE MIN:rJM MAK I 1J A N STO C V

76 1 -2;83 3 453 6 3S7 4
--'P(DECSEE C) a 1 27 0 18 3 3 2

OXY I/L) 7 1 I 4 a 9 1 3
AS.,. 45 CACC3) 13 3 49 1 23 3 6 4

FA9(MCL AS CAC03) 53. 169 107 28
TOS (M;/L) 72 Z73 167 49
P 6 4 7 3 6 8 72
r=D 0(M/L) 0 5 1.9 1 3 5

ALLE, -. f RIVCR WATER 3ALITY STQZY
)975 STUCY PERIOD
57ATISTIC3 PCR NO CORPS STORA.E LO-ER ALLEC.,ENY

-A-ER 2QAL:7Y P4RAt-E/ERS AT RIVER MILE 24 63
.'JM7 OF Si'-ILATION POINTS 912

OERCENT G, SM'JLATIC'4 '01I43S E'CEE3r?4 LOWER SOUND C9 FA:H INTERVAL

114TERVALS
PARA?'TER 1 2 3 4 7 8 9 i

TEMPP(DECPEE C) 100 00 R5 61 82.89 70 29 63 93 57 24 '9 23 46 02 18 42 4 06
LCER B0UND 8 12 10 01 11.90 13 79, 12 68 17 57 19 46 21 35 23 24 25 12

OXY fM/L) 100.00 87 50 63.60 53 62 50 It 40 ;0 35 96 2 54 14 0 4 Ce
LCr.R aC.N3 ' 08 7 !2 7.95 9.38 8 81 95 9 e8 t0 11 10 55 10 as

ALKA()3/L AS CAZO3) 100.00 90 46 39 87 39 36 23 68 11 62 5 92 2 63 1 64 0 99
LUC0R q0'jNo 12. 95 16. 57 20. 19 23 80 27 42 33 04 34 66 :8 28 41 90 45. 2

XARO(MO/L AS CAC03I 100.00 95 94 17 28 70 50 51.75 39 28 22. 69 25 99 10 96 1 2LOWER BOUND 33 13 64 1z 76 .Z9 e7 86 99 44 111.01 IZ2 59 134 15 145 -2 237 30
TrS (MG/L$ 100 00 97 48 a1 56 77.74 57 35 '2.21 n3 00 28 95 13.27 1 32

LOLER 90G0N 61.q4 83 29 104.65 :26.00 147 35 168 71 190 06 211.41 232 77 254 12
P4 100 00 98 57 92 UO 77 CS :8 77 40 '6 19 82 13 27 9 77 4 61

LOWER DCr'N 6 39 6 49 6 60 6 71 6.83 6 94 7 05 7 16 a 7 7 28

92 iMC/L) 100 O0 89 69 77 85 68 42 62 r4 60 C9 !2 iQ 42 87 24 01 3 40
LCER 302.3 0 47 0 2 3 70 0 93 I C I 24 I 34 1 54 1 70 1 55

.. . .. . . .. . .. . . .. . .. .. . . . . .....



B- 3 Frenrich Creek Below Meadville

"Existing Conditions," 1977

............ ; / . ....... ... .. ... .. .. ... .. .. ... .. ....... ... .. ... .. ... .. ... ..

['£;:..6 . 47 S f, 7" Z ' L* 33 - -T,' ;; -T , - I - ' . -'E4 VlLI7E
... ....... , ..... A . ...........................

;. -,:*J 6' " C7 92 - 3

4

-7' -"Z 5. 14 7 L L 77)
:E . Z-". 3 ,2 SEP 77)

7 T k''. 4 .7E LE 24 99.* -E

z, '-- t 4 77)

. . . ,o... . . . . . . . . . . . . . ...................o o • *•e e

-A. -A A'ETERS AT q:.- -:-E q

!7~ 435 0

Sle T5 :-4-08 ---

1121

LC 119

- 3 i c - 9 7.

C, ,-=,,10O 7Zi, 5 16 l 0"- 0'1 7 3 1 B7 03 e 0 7

7 5 7 5 6 8 10

1-S :UASCC3 00 00 q7 OS Sd 2 8 sO C! SI 47 29 70 :8 75 20 22 B 79 0. 47

u, 20 NO.tg 07 s2 77 14 26 04 98 14 l0S 64 115 1S 124 6 124 15' 142I 65 $---2 lb

10 3L:t0 2'0 45 24 92 2 62 55 28 62 ,0 e88 lb 20 Bl 79 5 21 1 65
-- D B0e2 €I 32 l011 11:11 122 ' 13220 14230 1536 1409 174 49

ICSI 03 0 "95 24 92 21 84 0,7 80 77 72 16, 59 B9 21 4,2 10 44 -a 04
,..6- 1 7O.,. 6' 8!. 6 9 7 12 7 26 7 40 7 52 7 67 7 80 7 94 B 07

IC'"i, ¢ 33 9,€ .45 Q9 03 95 79 86 8 79 12 65 75 29 56 :2 SI 1B 2:

. -g,.7 , 56 I " I 03 I 66b 1 70 I72 1 76 I 80 I e
"
2 1 87

................................................................... .....................................
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B-24 French Creek B~1cw Meadville

"No Corps Storage," 1977

..................................................................................................
.EchEN:y Q I ,E4 WATER G. ALIT Y ST L Y

:977I RT': E C- .i CRzCK
_q. N )P STC.E N-AR r .Z)'LLE

................ ............... !',JT '-,TA.........................
cZ;'*J. S ; EAC:H RIVER MILE 70 13

-).R -. LE 0 ;3
5/i . :CH~ 1..S) IE,:I

CO TTC INTERVA. )hZOjPS) 4

FIS AY .19' S:'lLATfOf4 PER:C3 IS; ( I ;LKL 77)
LAT: Y' Sl1-JATWCN PERIOD 273 130 SEP 77)

N -ER OF 'A' S !. 'LT PERI00 --4
Cz:.AT-4AT R).ER !T1 E 24 Q9

F.- C.'v ,'TUO0Y PERICO 163 ( 2 L 77)
L, ST CAY STUDY PERIO0 23 7 1n30 SEP 77)

Ni-RCF :A\5 1-4 4TtJOY PCD 91

6A7E4 GV..- PAZ-7ERS Ar .4'-R -ILE Z4 ;9
.% C E Or~ AT: PO1\TS o

- - - - - --- :YTJ VALLEES-- -- -- --
PAA -7r A -EAN t072 :Ev

RLC'..J1..3'S)EC31440 . 9 o3 3 3. 7
OxY uiml.') 8 0 10 0 8 9 0 5
ALKAA:!!/L AS CACC3) 3 - 4 E32- 5 60 7 14 7
HPRD3MG/ AS CA-CO) 55 140 90..
T.S (MO/L) 82 112 110 19.

Pm7 831 7t 7 9
3CCM;'L) 1 6 1 9 1 a 0 1

ALHEYRI1.ER .iATER 5JALITY STCCPY

S-7ATIST:CS 'C? \0 CC~9 ST-,rA;E '. -CADV:..LE
.754ALIT PAQA?.ETE4 t AT RI'VER1 n :LE -4 4

Sli!-ATIZ\, PC:NTS -

PEF(CENT Or zi.J'-A* I C'4 P 0 1NT S t CEED1N; LOWER 001UN:C CP EACH INERVAL

II TERVALS
P~rA-T-ER 1 2 3 4 5 0 7 9 9 13

7E-3 to : 97 C-0 .;0 C 7 9 64 29 50 7.3 .9 33 1' A.9 4 4.1 ~
L:0 E4 0~0 13 q is 40 16 83 le 19 69 21 1 . 22 !5 23 Q S . 42 2b 65

Oly ( ./L) 1o0 CO 95, 24 85 lb 67 95 49. 35 35 90 26 56 14 65 4 76 2 01
L064ER 3OUNC a co a. 20 a 41 e 61 ~ 8) al 02 9 :2 9 4Q 9 t2 9 83

A0A-'.. AS 43) 100 cc 90 if 81 Z4 71 25 63 92 !6 59 49 27 40 66 ^5 46 6 61
LOW-ER 30lU-o 34 37 39 260 44 23 .49 12 54 04 "a 95 63.87 68 79 73 71 78 .3

HA;DkMaiO/L AS CACO3) ICO~Oo 69 56 80 40 67 22 52 56 At 21 z0 70 12 64 3 66 2 01
LOWER 3M)P-3 54. 45 62 99 71 ! 4 83 09 is 64 97. 19 103 74 1 14 9 122.684 131 :59

1MS (Mr/L) 100.3 00 a 0" 71 98 60 07 45 79 39 38 25 27 12 64 a 79 3 11
LCwE' BCULO 82 02 89 03 9& 08 103 12 110. 15 117 10 124 22 131 25 139 29 145 3Z

PH 100.00 ICC 00 98 q0 84 07 77 47 67 03 39 38 16 30 10 07 4 76
.01.ER MOr.o 6 99 7 1., 7 25 7 -18 7 52 7 65 7 78 7 O1 a 04 e 17

300 -3/L) ICO CCl 16 2 86 45 83 15 71 06 i52 28 41 39 .16 92 ;3 216 12 119
LOW.ER 0014'(O I t4 1 66 1 64 171. 1. 74 1 77 180 Z,1 18 (65 13a

.. .. . . .I. . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . . . . . . . . . . .



B-25 Clarion River Near !<idgcwav

"Existing Conditions," 1977

1.> . -.'. S4 CV LS A N RI E

IL E~ ? L I0-% S = <,. 'IE) M2E 11

5 ' 7 S A ! 7N PEI; D 122 1 .AA.. 7 7
5 : L A T ~:?. PERC:O 37 102 S EP 77)

• -_= '£ -7 s:, IN I:LU1ATrN 'E9:C'
T NE UL 7

;:4T ZA, C 3TUOY PEPICD 183 72..L 77)

L-T ... Cz S7L'ZY PZ ?.C -73 130 77)

7-N-5N-/5 ( P 3 79:: 91

- ,' ~ Y AQA 93 -,'LE el i;

t-A ~ ~ ~ 67 X 2,' l T Ev
22 6 ; a 7 8

-- 9 171 .4 4

I C 7 9 7 0 4
4.6 -I CA '- .- 73 7 :,, 5 6

-s' -S %C-2) 6 40 12

P6 7 7 7 7 7 77

2 5 9 2 13 2 14

&l~ll-;,,
L  

0 1 A 7F C I N S ETCEEO; LC710E 10 C0 ND C4 EAC4 INTE VA',

IN7ERVALS10

LC {
o ~ 4 '- 7 a 10; 72 3 €2 5 B 11 7I 31

1 E C' ICC .0 Q7 44 q2 7 63 70 73 0 6. 96 4 : 5 17 41 41 1 z2

L7
C
- 3D 10 G9 12 0 13 Z9 14.49 70 t 69 9 i 1 1 39 :11 70 t I 1 2

VU I 100 OD 974 4 90 2 9 74 8 40 0 ! o 089 1 117 34 .4 f 6 2e

20IN o.C 8 1." 9 I'0 9 ;9 9 46 9 64 9 e.2 10 00 10 i8 10 3h10 .

AI44
I

40L ACAC
l

J) 100 c 4 89 56 67 58 7I 65 40 29 39 3 32 97 8 6 59

L-
4  

C'jN: 7 e6 "7 11 S29 13 98B I& OQ 18 20 20 30 .1 Z41 ;:4 !2 .1 "bos

A'D ' 3 CA60721 100 02, QS 42 84 25 66 20 37 73 32 14 .14 36 18. 13 0 00 0 00

I !<N 0S 2 21 Z6 Z27 24 33 .12 29 20 45 18 51 16 57 14 63 17 69 10
r):cc (1(1 77 44 92, 49 80 77 56 0' 39 5 6 34 07 26 74 2 1 631 9 89

t"' 7<) -1 z" ' - 44 O2 559 67 94 7q Q0 91 86 203 82 115 78 1.^7 73 1319 61;

0-i CO 6 80 94 12 90 94 28 30 80 04 76 37 52.4.2 35 71 16 48
Ls.- 7 2 6 2 6 93 7 01 7 1 0 7 20 7 2"9 7 28e 7 48 7 !t7

<2 .1 :0 0 1:2: 8t 2 77 11 61 57 37 0I 2 &0 14 is 10 4,1 5 13

.'' 27:. .12 7F 3 64 4 19 4 75 5 :11 5 87 6 3 6~ 7 S5
.......... ........... .............................................................................

I eII $1 II II IIII 
I I I I I I I I I I I I I I I
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3-26 Clarion River Near Ridge wav

"No Corps Storage," 1977

.....................................................................

',Z CRPS STC; ASL C.AAIC. ;1lvER
. ... .... . ...... 11;rUT 1 At\T .. ........ ... ......

E ZIVE2 r'ILE 87 _5
'%' IER ,.'E I L6

- MILES) 2 it
; A -lJ RVAL (HOURS) 4

FRT IA' OF 5S sLAT10t, PERIOD 182 1 JU .,L 77)

'..zT [Al CCN PC39) 273 (30 SEP 77)
:.L:r it. SI1 JLAT!1N PER130 41

_... A ' RI"I. . MILE at 31
Af7 CF j %'C PEPIOD 102 2 .LL 77)

L , -.T , -. . , ;0 2 72 (30 S E P 7 71

i: - .t icbrY PERICD 0
................ ....

E 7 r A'ETERS AT 41'E .MLE 6: 1
.,-.P l-2I' 1IN NTS '

- ---- U._Ar _N \*ALIJES -- ----

P1 E A.r, I N 1 'M r.A xiA 1 -- !E A STO OEY

PL. i 29 68 3 9 0 11.4
rzmp ,C . ; -Ei G9 3 24 9 18 2 3 6

C8 . L a 4 112 9 4 0 7

C-: AO2) 0 9 51 3 28 4 10 9

- M L ' 3 27 87 51 19

S0 7 , 753 74

L 2 J I te 1 7 0 3

~...,,.......................

A'L . R ,, , '.LR ; A4TER G,'AL1TY 5TDY

,.:i ! 7 T C -- 2 E Z I....'. ...801CN RI 9 .ER
,iP K..,I Tl R AT.

4 
E 7 R I EkM 'I.E 111 --1

r,' 'ER ir E: T l ZT C: , ~T S "40

PERCEN T OF S ItLATIC, -CN:,T E X C EZ'P LC,.ER DCUO OF E.CH INTEPVAL

N T Er VAL S
1 2 2 4 5 7 a 9 10

-E,P, .i ' - 1 100 O00 97 99 40 E4 63 70 75 82 6o 8 52 38 2b 08 14 64 2 75
LCEQ GOLUND 9 30 1O 87 ;z 43 13 99 15 .> 17 12 IS 89 20 25 211 82 ;3 3a

OAY N,"/L) t0 00 94 14 69 78 !3 85 41. 76 20 75 21 98 t 72 4 95 2 38

LC,, 3OUI.ND a 3 8. 65 8 q3 9 22 9 !0 9 79 10 07 10 36 to 64 10 43
AL A1 ;,'. AS CAC)3) 100 00 94 51 85 53 71 98 61 36 51 ,47 37 73 18 32 9 71 4 Q5

LC-iR DGU.D 6 q2 11 36 15 82 .0 24 24 68 2" 12 33 !6 38 00 42 44 46 8
PARD-M,7/L .5 CAC03) 100 00 94 b9 86 81 74 73 64 65 55 88 44 '4 27 47 I5 02 5 49

L.WER DOUND 12 89 20 26 21 63 35 00 42 37 49 74 57 it 64 4e 71 85 79 22
roS I% /L) 100 00 93 22 77 29 63 55 51 83 36 8t 20 51 12 27 & 23 t 29

LC-,ER SUUND 27 27 !0 99 74 71 98 43 122 15 145 87 169 59 193 31 217 03 23 74
P"q 100 00 96 89 94 14 90 86 a5 90 7b 92 71 06 83 19 54 95 26 74

LC4E9 O'j.0 6 83 6 75 b 87 6 99 7 10 7 - . 7 24 7 46 7 37 7 6Q

000D 1 '%,L, 100 o0 81 14 j 2 ' 2 93 38 64 .2 34 13 92 7 14 5 49 I 10

LCER 3OUND 2 35 3 73 5 it 6 48 7 86 4 24 tO 82 12 00 13 28 t4 76

.............................................................

;, ,(



B-27 C!irion River Near Pine'

"Existing Conditions," 1977

............................................................. ........................................

Lw- A* J ' - ( S. ::
JtT :AtA. . . . . . . .~~o...oooe..

1 9 I LE

7- "A A'- iH+Z) 4

4'17; :30C 1 9 77

3 I' 'A:C o ~

, -:. . -- C pc' VI-+ Z,. -3+ - 3o S--77

E- : . 3'%.Z PE' :Q ?'I

P-s-r -; ATo
CA TI 2' 'A C7 V&* C;T ::. v

tC' 4 7 3 a

7 42

...................................... ... ...................

A 4;rp A' . e. I' PC: L' L7' E

- 3 4 6 7 6

- - - CC 2 Q; 49 a :- 9 &, 95 !, 1 7 26 74 o04 1 4 7
3 r' 0 3' o 10 7 71: 3 70 5 1- l6 bp IlB 17 19 66 21 1?: 22 b.I 2. -cr J' to' co 4 es ! 9 !5 13 3e 7 6 22 38 25 7~ !~ I 8a 4 ZI1 . 1
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B-28 Clarion River Near Piney

"No Corps Storage," 1977
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3-29 Clarion River Near St. Petersburg

":xisting Conditions," 1977
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3-30 Clarion ,iver ncal.r St. ?ers urg

No Corps Stc'ra , " 1977
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B-31 Kiskiminecas River Near Vandergrift

"xisting Conditions," 1977

ALLE r-NY RIVE; WATER OUALiTY STUDY

lq77 STLOY PERI O
STATISTICS FCR EXISTINO CONDITIONS KISk!:I11.TAS RIVER

.................... INPUT DATA *****.*..**.*...t...**
9Z;:h%:N-; CF REACH RIVER MILE 33.01
rNC OF rEACH RIVER MILE 0.49

SL .AZM LENaTH MIl'ES) 2.11
C.M!VTATICN INTE9VAL (HOURS) 4

FIRST ZAY GF SIMQLATICN PERIOD 182 I A L 77)

LAST CAY CF SI.-,LATICt4 PERIOD 273 (30 SEP 77)
N-3;7 F- CAYS IN SIMULATION PERIOD 91
C-R.'ATI0%S AT RIVER MILE 10.35

FIRST DAY CF STLDY PERIOD Ia3 ( 2 JVL. 77)

LAST ^AY CF STUDY PERIOD 273 (30 SEP 77)

m-1?2E.R CF -AYS IN STLDY PERIOD 91

W7TER AL17y PAFrAETERS AT RIVER MILE 10. 35

L--%:Z CF SI'ULATION POINTS 546

-- ERROR NO. OF MINIMUM MAXIMUM
-------- S:40LATICN VALUES ...... (SIMULATED-OBS.) OBSERVED OBSERVED OBSERVED

PARAmETER MINIMUM rAXIM.,'M MEAN STD.:EV. MEAN STD. DEV. VALUES VALUE VALUE
5) 2 5 659 J 82.0 18.8

TE '(:E;QEn C) 15.3 28.9 22.2 2.8 -2.1 1.6 52 1.& 28.4

cly 7 5 9.7 a 5 0. 5 0. 5 1. 1 43 6 2 10.4

^L#Ai 'L AS CACO3) -33 4 3 9 -14.7 9. 2

AAR(MO/L AS CACC3) 37 341 22, 83.

713 2,1L) a1. 629 404 1!3. 23. 195 32 99 a 602.6
PH 2.2 5.7 2.5 328 023 0.4 52 2.9 5.5

SZO ,I/L1 1.8 1,9 1.9 0.0

............ 01....... 0....... 9,....

A.L-NY RIVER -ATER GUAL1TY STU:Y

I977 STUCY PERIOD

STAT:ST::C FOR EXISTINS CONDITIONS KIU IMINETAS RIVER
7EQ 5.A-17Y =AR AFETERS AT RIVER MILE io. 35

C CF : JLATICN POINTS 5€b

PERCENT OF S:MULAT:CN POINTS EXCEEDINa LCWER BOUND OF EACH INTERVAL

INTERVALS
PARA-ETER 1 2 3 4 5 6 7 6 9 10

TE--(CEGREE C) 10.00 98. 17 90. it 80 77 73.08 58.24 32.42 17.40 G. 42 1.28
-Z-ER BOUND 15.28 1 65 19.01 19 36 20. 74 22. 11 23.47 24 84 26.20 27.56

CxY i"G/L) 100.00 94 87 83. '2 75.64 51.83 31.68 20.70 16 67 9.42 1.63
LCER 800NO 7.51 7.73 7.95 a.17 8. 39 6.61 .83 9.05 9.27 9.49

AL-ACM /L AS CAC03) ", 92 95.02 93.Z2 76.92 56. 04 1.10 36.63 23 44 14.65 .61
LC-ER BCLND -33.41 -29 68 -25.9 5 -22.22 -19. 49 -14 76 -11.03 -7.30 -3. 57 0. 14

ASA C"./ A5 CACOD) 100.00 98 53 93.04 82.60 74.91 65.75 59 16 43.96 32.23 25.64

L.-ER BOUND 37.36 67 73 98.10 128.47 15.63 189.20 219 57 249.94 290.30 310.67
T7 "/L) 100.00 95.24 89.38 82.23 71.06 62.27 49.45 34.62 27.66 15.93

'.7.ER BOUND 80.42 136 26 192. 10 247.95 303. 79 359.63 415.47 471.31 527. 15 583.00
PH 100. 00 28.24 33.22 19.41 13.92 12.27 10.44 4.21 3. b 2.75

. 3CUND 3 1 3.43 2.69 3.94 4.20 446 4.71 497 5.22 .49
B.'7 ".L) 100.00 96 90 97 25 90.48 75.09 59 34 41.21 23.81 13.19 4.21

LZ.-R 3ZNO 1.75 1.77 1.79 1.81 1.83 1.85 1.86 1.69 1.90 1.92
................... ~ee ~ ~ e~e~ 4~e a



B-32 Kiskir-inetas River Near Vandergrift

"No Corps Storage," 1977

ALLEC14ENY RIVER WATER QUALITY STUDY
1:77 STUDY PERIOD
STATISTICS FCR NO CORPS STORA;E KISKIMINETAS RIVER

......................0. INPUT CATA ......*...e..*. *.t.*

BEGINNING CF REACH RIVER MILE 33.01
END OF REACH RIVER MILE 0.49
SUBPEACH LE'4OTH (MILES) 2.11
COMPUTATION INTERVAL (HOURS) 4

FIRST DAY OF SIMULATION PERIOD 182 ( I JUl 77)
LAST DAY OF SIMULATION PER:0D 273 (30 SEP 77)
NUMBER OF DAYS IN SIMULATION PE:CD 91
C3SERVATIC'S AT RIVER MILE 10.35
FIRST DAY OF STUDY PERIOD 183 ( 2 JUL 77)
LAST DAY CP STUDY PERIOD 273 (30 SEP 77)
NU!.9ER OF nAYS IN STUDY PERIOD 91

WATER GUALiTY PARAMETERS AT RIVER MILE 10 33
NUMBER OF 5I"LATICU POINTS 546

-------- SIMU'LATION VALUES --------

PARAMETER MINIMUM MAXIMUM MEAN STE. DEV.
FLO'WM3/S) 11,5 2247.0 S1.1 227 4
TEMP(DE.REE C) 14 3 2a. 8 Z1. 7 2.9
OXY (MO/L) 7 6 9.9 8.6 0 5
ALKA(MC/L AS CAC031 -39 9 4.6 -;7.0 11 0
HARD(?^/L AS CAC03) :6. 478. 271. 97
TDS (MG/L) 41. 812 470, 162.
PH 3.1 51 3.3 3 7
803 (MG/L) I a 2 0 1 9 3 a

................... *........ *............*****......... *..............

ALLEGHENY RIVER WATER OUALITY STUDY
1977 STUDY PERIOD
STATISTICS FOR NO CORPS S CRAZE KISKIMINETAS 4IVER

WATER OUAL:TY PARAMETERS AT RIVzi MILE 10. 35
NUMBER OF SIMULATION POINTS 546

PERCENT OF SIMULATION POINTS EXCEEDINO LOWER BOU!D CF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 3 6 7 8 9 10

TEMP(DEGREE C) 100.00 97.80 91.76 80.40 71.43 61.17 36 63 14 10 5 49 1 47
LOWER COUND 14 27 15.72 17. 17 18 63 20.08 21, 3 22. 99 24 44 2S 8j 27 35

OXY (MO/L) 100.00 95.97 87.35 73,44 43.96 31 68 25 e2 17 77 7 88 2 01
LOWER BOUND 7.58 7.91 9. 05 a.28 9. 51 9 74 8.97 9 20 9 44 9 67

ALKA(M0/L AS CAC03) 99.63 79.85 48.90 33 70 26.37 19.86 13 00 9 34 6 96 3 30
LOWER 3OUfeD -39. 86 -35. 41 -30, 96 -26. 51 -22. 05 -17. 60 -13. 15 -8 70 -4 25 0 20

HARD(MG/L AS CACO31 100.00 98.90 96 52 84.25 71. 25 60.44 37.18 22.53 is 93 5 13
LOWER BOUND 25. 47 70.80 116. 14 161.47 206. 80 252. 13 297. '6 342. 79 388 12 433 45

TOS (M/L) 100.00 98.90 97 07 89 01 72 53 61.90 38.64 23 26 16 30 5 31
LOWER SOUND 40.76 118.00 195.25 272.49 349 74 426. 99 504 23 581,'9 658 72 735 97

PH 10000 31.68 16.67 10 62 7 69 6.59 4. 95 4.!e 3 85 ' !6
LOWER BOUND 3.10 3.30 3. 50 3.71 3 91 4 12 4 32 4 !2 4 73 4 93

OD (MC/L) 100.00 97.90 93 04 78.75 59.34 41.76 21.25 5 13 2 93 1 47
LOWER BOUND 1.79 1.80 1.82 1.84 .86 1 88 1.69 1,91 1 93 I 95
........ .... ............................... 0...f.... .. 0 ......... .......................

eBe32

{tm-".



B-33 Allegheny River Near Warren

"Existing Conditions," 1977

. . . ....... .... ............................... ......... ..
A Lw , Ny RI ER WATER GUALITN STDY

177 SUDY , p CD
IT.TI T.:S OR EZI5TIN fcDIT:CNS NEAR 6ARREN

......... ........ INPUT DATA ......................
'E ',10 ZF qEACH RIVER MILE 1966

E-CZ iE.: R'ER MILE 12z 61
5--;7A: T (MILES) I a1
CC-PTATIC. !NTErVAL (HOURS) 4

FIRS :AV 3 SI!VLATIMN PERIC :62 ( I JLI 77)
LA57 :A, : L '.ATICA PERIOD 23 (30 SEP 77)

-rA All IN ZIMULATICN PERICD 91
. r::' AT RIVER MILE 1e5 41

F:T :AY C: ST'jZY PERIOD ;83 ( 2 @JL 77)
'-T AY GP STUDY PERIOD 273 (30 SEP 77)
NV"2ER CF C.YS :N SGTIY PERIOD 91
..................................................................
- 7ER AJL[TY PARAETERS AT RIVER MILE 185 41

CF S:".LATICN POINTS 546

-------- SIMU-ATIOd VALVES --------
pA;-EER MINIMUM rAXI-L'M MEAN STD.DEV

F-Z. .. -31 37 2 517 3 214 4 127 4
TE-P('.;E- E C) 17 4 ES 1 20 2 1. 4
0a' ! ,L) 7 9 10 0 9 0 0 4
4A:-; /L _3S CACC-3 13 .1 !4 & 33 7 . 4

L 4S 'AC3D) 45 Q8 69 13.
,:s L'tL e3. Ill. 67 11.

, 6 ! 73 6 9 7.5
23D ({,;,L) : 9 2 0 2 0 0,0

-- :.R ,4.ER WATER QUALITY STUDY
: 7 3 V PEPICO
-, .::o ; EIST:N0 CC',DITIONS NEAR wAIREN

ATER !- ITY 0AdA-'EES AT RIVER MILE Ie5 41
. 'S -_ TID'4 POINTS 546

PEACEN4T 'F SInULATICN PONTS EICEED:I. LCOER BCUND OF EACH INTERVAL

INTERVALS

2 3 4 5 6 7 a 9 10

" .EE C) 103.00 95 79 83 70 b1.72 37.73 1941 6 42 5 49 1 47 0 92
17 35 16 13 is91 19 8 20 46 21.24 22 02 22 79 23 57 24 35

100 00 9Q 27 95 60 Be 46 74 91 58 79 .7 73 16 12 6 61 2 36
L ER 3CUN0 7.74 7.97 8.0 8.43 8.66 8.69 9.11 9 34 9 57 9 80

AL.Ar'/L AS ACC3) to0 00 6 83 46.70 12.09 6.04 1.20 0.37 0 00 0 00 0 00
Lj.Eq 3C.ND 23 14 2 ,33 33 52 38. 72 43. 91 49 i1 54 30 59 49 64 69 69 es

-4RCm;,L AS CACLO) 100 00 90 29 66.08 71.96 54 95 39.01 27 47 12 92 4 03 0.92
LCWER BOUND 44 56 50 1 55.60 61. 43 67.05 72.68 78. 30 63 93 89 55 95, 1

TDS ,.L 100.00 91 39 87.55 71. 43 43. 59 296,7 11.90 2.75 0 00 0 00
-:-ER DOUND 63 04 69 26 75 47 61.69 67.91 94.13 100.35 106 57 112 79 119. 01

1 000 97 80 91 21 79 49 58.79 32.78 21.43 £1.72 4 03 0 55
LC.ER 30u.,D 6 63 6 70 6.77 6 84 6. 90 697 7 04 7 I1 7 17 7 24

.3 M.ILI 100 00 100.00 t0 00 1O 00 to0 00 100 00 100 00 100 00 87 93 44 97
LC.ER 3C'y., I 0 1 92 3,83 I 95 1.67 1.89 1 91 I 93 1 95 3 96

... .............................. ..................... ................ ..................~...

1l- Il



B-34 Allegheny River Near Warren

"Pattern A," 1977

.... .................................................................. .............
ALLEOhENY RIVER WATER QUALITY STUDY

1977 STUDY PERICD

STATISTICS FOR PATTERN A NEAR WARREN

............................ INPUT DATA .....................

BEGINNING CF REACH RIVER MILE 196 29

END OF REACH RIVER MILE 125. 61

SUOREACH LENGTH (MILES) 1 81

COMPUTArTIuN INTERVAL (HOURS) 4

FIRST DAY OF SIMULATION PERIOD 182 ( I JUL 77)

LAST DAY OF SIMULATION PERIOD 273 (30 SEP 771

NUMBER OF DAvS IN SIMULATION PERIOD 91

OBSERVATIONS AT RIVER MILE 185.41

FIRST DAY OF STUDY PERIOD 183 ( 2 JUL 77)

LAST DAY OF STUDY PERIOD 273 (30 SEP 77)

NU,Ci-R OF DAYS IN STUDY PERIOD 91
.....................................................................
WATER GOALITY PARAMETERE AT RIVER MILE 185 41

NUMBER OF SIMULATION POINTS 546

- -------- SIMULATION VALUES --------

PARAMETER MINIrUM MAXIMUM ME,.N STD DEV

FLOWi)m.3/S) 20 2 517 3 .28 4 139 8

TEMP(OEGREE C) 16 6 28 3 21 3 2 1

Ciy (M,'L) 7 8 to 0 a 8 0.4

ALKA(MC/L AS CAC031 23 2 59 7 46 6 10.3

HARO(MO/L AS CACO3) 45 1o0. 75. 14

TOS ,MG/L) 63 122 R8 16

PH 67 74 71 75

00 (MO/L, 1.9 2 0 20 0 0

..........................................................

ALLE.;MiNY RIVER ;WATEA GUALITY STUDY

1977 STUDY PERIOD

STATISTICS FOR PATTERN A NEAR WkRREN
WATER UAjL.ITY PARAMETERS AT RIVER MILE 185 41

NQIGLR OF SIMULATION POINTS 546

PERCENT OF SIMULATION POINTS EXCEEDIN; LOWER BOUND OF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 5 6 7 a 9 10

TEMPDECREE C) 100 00 95 05 88 46 70 51 44 51 25 64 12 45 7 34 2 93 0 73

LOWER BOUND 16.61 17,78 1895 O.12 21.29 22.46 ;3.62 24 79 25 96 27 13

OXY (MG/L) 100.00 9927 96 15 89 38 65.75 37.55 19.78 7 14 2.93 1 65

LOWER BOUND 7.74 7 97 9.20 8.43 9.66 9 89 9 II 9 34 9 57 9 80
ALKA(MG/L AS CAC03) 100. 00 92 12 85. 71 72. 16 67 22 56 96 29 49 0 37 0. 00 0 Co

LOWER BOUNeD 23 14 28 33 33.52 38 72 4391 49 11 54.30 59 49 64 69 69 86
HARD(MG/L AS CAC03; 100.00 90 29 87.00 85.16 74.54 62.09 4322 30.40 1 66 5. 31

LOWER SOUND 44.56 50. 1 55 80 61. 43 67.05 72. 68 78.30 83 93 99 55 95 is

ros (MO/LI 100.00 91 39 67. 55 86. 08 75.82 68. 50 52. 20 36.63 21 79 3 b6

LOWER BOUND 63 04 69,26 75,47 81.69 87 91 94 13 100 35 106 57 112.79 119 Ol
PH 100.00 96 52 98 10 82.42 76.37 6484 54 95 26 37 9 16 3 85

LCWER BOUND 6 71 6 78 & 85 6.92 6.99 7 06 7 12 7.19 7:6 7 33

BOD 1M:/L) 100 00 100.00 10000 100 00 100.00 100.00 100 00 97 62 77 84 43 59
LOWER BOUND I so I 82 1 83 1.85 I 97 1 89 1 91 1.93 1 95 I Vh

................................................................. ......... ...

(1 /



B-35 Allegheny River Near Warren

"No Corps Storage," 1977

,L.-.E^.,,-NY RIVER WATER 3UALITY STUDY
:77 STUDY PERIOD
ST:STICS FOR NO CORPS STCRACE NAR WARREN

................. INPUT DATA , ...... l..........

.iCOF REACA RiVER 11ILE :96,28

E CF REFOH RIVER MILE 125.61
$)3 ,REA" LENOTH (MILES) 1.81
JcC-.,TAr:,N 7NLE.A.. (HOURS) 4

F',ST ZY OF SIMr'-ATION PERIOD 182 ( I JUL 77)
.A37 :,Af OF S!",.ATICN PERIOD 273 130 SEP 77)
?.,'K3&.ROF DAYS IN SIMULATION PERIOD 91
C3-nRVATIzNS AT RIVER ,MILE 195 41

FIRST DAY CF STUDY PERIOD 183 ( 2 .AAL 77)

LAST DAY CF STUDY PERIOD 273 (30 SP 77)

NUM9ER OF DAYS !N STUDY PERIOD 91
......................... ......... *.............. .... 0......

A'ER .VAL TY PARAMETERS AT RIVER M:LE 1,3:. 41

N'-"2rR CF S M'L.ATICN POINTS 546

SIMVLAT:CN VALUES
P .,- EER M I N I MLM MAXIZM.M MEAN STD. DEV.

42.2 961 4 2601 2.21. 9
fZ-qEEE C) 16.3 27 4 21 6 2. 1

OXY (.';/L) 8. 0 9 5 8.6 0. 3

ALKA)(M/L AS CAC03) 14.9 42.2 Z9 0 6.3
..AF."O/L AS CAC03) 34 10'3. 70. 15.

:S 3OL 6. 225. 104, 29.
PH 6.9 7 4 7 2 7.8

5Z3: (M0/L, 1.9 2.0 2.0 0 0

......................... ......

ALLE ,,.ENY RIVER WATER 3UALITY STUDY

1977 STUDY PERIOD
STATISTICS FOR NO CORPS STRACE NEAR WAqE.N

W.7J;AR G'-;AITY PARAMETERS AT RIVER MILE 185.41

N-.IR OF 5;M .'LATICr4 POINTS 546

PERCENT OF SIMULATION POINTS EXCEEDI-O LOWER BOUND OL* EACH INTERVAL

INTERVALS
P -Q'r TE R 1 2 3 4 5 6 7 6 9 10

TE?'CEOEE C) 100.00 94.32 90.84 85. 35 73.99 38. 10 21.79 10.26 4.21 1.47

LC.ER DCU.D 16. 24 17.37 18.49 19.61 20.73 21.85 22.97 24.09 25.21 26.34

OXY (MG/L) 100.00 93. 77 82.97 42. 31 22. 34 12.45 9. 52 4.95 0.00 0.00

LOWER BOUND 7.96 8. 17 8.37 8. 58 8. 78 8.99 9. 19 9.40 9.60 9.81

.L)(AtMO/L AS CACO3) 100.00 97.80 88. 10 78.21 67. 77 34.94 37.73 23.63 12.37 2.75

L. WER BO'ND 14.85 17. 58 .0. 32 23. 06 25.79 29. 53 31.27 34.00 36. 74 39. 48

hARD(,"/L AS CACO3) 100.00 99. 45 93. 59 79. 85 70. 33 6,0.81 42.67 27.47 15.20 7. 14

LOWER BOtND 34. 37 -0. 54 47. 51 54. 09 60. 64 67. 23 73. 81 80.38 96. 95 93. 53

TrS (M./L) 100.00 81.87 66.85 41. 94 25.27 13.00 2.38 1.28 0.92 0. 5s
LOWER BOUND 55.6.4 72. 61 89. 58 106. 55 123. 52 140. 46 157. 45 174.42 191. 39 208.36

PH 100. 00 94. 87 9". 04 92. 31 ". 45 74.54 57.51 15.02 4.96 2.36

LOWER BOUND 6. 92 6.97 7.01 7 06 7. 10 7. i5 7.20 7.24 7.29 7.33

ZOO (MO/L) 100.00 100. 00 200. O 99. 63 96.89 67.73 87.73 71.98 54.40 20.75

..-E BOUND 1.89 1. 90 1.90 1. 91 1.92 .93 3.94 1.95 2. 96 .94

IL
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B-36 Akllegheny River Near Franklin

"Existing Conditions," 1977

.... ............... ................... * ......... *...............

ALLECHENY RIVER WATER QUALITY STUDY
1977 STUDY PERIOD
STATISTICS FGR EXISTING CONDITICNS NEAR FRANKLIN

......................... INPUT DATA .... * ........
,OE'INIuIN CF REACH RIVER MILE 124 19
END CF REACH RIVER MILE 84.80
SJ.EACH4 LENCTH (MILES) I 01
EC P'JTATICN !NTERVAL (HOURS) 4

FIRST DAY OF SIMULATIOti PERIOD 1@2 ( 1 JUL 77)
LAST DAY OF SIMULATION PERIOD 273 (30 SEP 77)
NUMB6ER OF DAYS IN SIMULATION4 PERIOD 91
0BSE;VATIDNS AT RIVER MILE 120. 16
FIRtLT DAY OF STUY( PERIOD 183 ( 2 J'L 77)
LAST OAN OF STUDY PERIOD 273 (30 SEP 77)
N.I10ER CF CAYS IN STUDY PERIOD 91.. :1::::::::::::::::::::: ............................
WATER QUALITY PARAMETERS AT RIVER MILE 120. 16
NUMER OF SIMULATION POINTS 546

-------- SIMULATION VALQES
PAR.TER MINIMUM MAXIMUM MEAN STO 0EV

FLCW(M..3/S) 73.0 I0SE. I 381 2 250.1

TEP (E .RE C) 16.0 5.8 21. 0 2. 2
OXY MG/L) 8. 1 9 4 8 7 0 3
ALKA(MG/L AS CAC03) 25. 9 55. 3 38.1 1 . 4
HAADiMG/L AS CAC03) 46. G. 70 II.
TDS (MO/L) 69. 111. 92 10.
PH 7 0 8.0 73 7. 6
000 (MG/L) 1.6 1.8 1.7 0. 1
.... ........................................................

ALLEHENY RIVER WATER 3UALITY STUDY
1977 STUDY PERIOD
TzATISTICS FOR EXISTING CONDITIONS NEAR FRANKLIN

WATER QUALITY PARAMETERS AT RIVER MILE 120,16
NUMBEq OF SIMULATION POINTS 548

PERCENT OF SIMVLATION POINTS EXCEEDINO LOWER BOUND OF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 5 6 7 a 9 10

TEM?(DE-.CE C) too00 97 07 93.41 82.,05 b8.86 63 19 47 20 24 91 5 86 I :6
LiLWER aOurO 15 54 16.57 17 60 18.63 19 65 20 be 21.71 22 73 .3 76 24 79

,3Y tMC/L, 100.00 96.52 90.29 66.48 41.94 30.59 17 03 6.78 0.00 0 00
LOWER BOUND 812 8.28 8.43 8.59 9.74 8.90 9 05 9 21 9.36 9 51

LAA(M ,L .S :AC03) 100,00 93. 77 86 63 65. 38 45. 97 34. 99 22. 89 8 79 6. 04 2 39
LONER 8CUND 25.83 28. 78 31, 73 34. 68 37. 63 40. 57 43 52 46. 47 49 42 52 37

hARD(MG/L AS CACD03) 100.00 95.05 89.74 83.15 75.27 59.16 48.90 39 01 19 23 11.36
LOWER 3OUND 46.25 50.47 54.69 58.59 63.tI 67.32 71.53 75 75 79 96 84 17

TDS tMO/L) 100.00 94. 14 90.29 93. 33 71. 79 54. 23 43 77 30. 59 15, 39 4 76
LOWER BOUND 68. 83 73.05 77.27 a1. 49 85.70 89.92 94. 14 98.34 102. 57 106 79

PH 100 00 95.42 77,47 6..55 51.65 35.53 25 09 1,50 .97 3 It
LOWER BOUND 6.97 7.07 7. 17 7. 27 7. 37 7. 48 7 58 7,66 7 7 7 89

GOO (MG/L) 100 00 91.76 71.79 51. 83 40. 11 =. 81 17.22 0 37 0 00 0 00
LOIWEJR CUrNU I 60 1 .6. . ,7 1. 70 1. 73 1 .77 1.80 1 83 1 87 1 90

...... .... . . ...................



B-37 Allegheny River Near Franklin

"Pattern A," 1977

.................................. .~*-*A.. *.*....................
A-LEC~tNY R:vER LATER ;AL:TY S7JDY
!-' STJOY PERIOD
zTATIST;CS rZR PATTERN A '.IAA FRAN*L!N

.!'ttl'illti . .r4FUT CATA ......................
CF REACHi RE MILE 124 19

.Z F PEA:- RIVER MILE 54 60
"7- 0T -1ILES) 1 01

--ATZN INTERVAL (HURS; 4

F: S7 -A OF 5:MJ.LATION PERIOD 162 1 JU. 77)
LAv- AY :P S1'.ATICI4 PERIOD 273 (30 SEP 77)
P--E Z: 'AYS iN SIF-ALATICN PERIOD 91
C:rER'ATIC'.S Al RIVER MILE 120. 16
F;qST ZAY OF TUDY PERIOD 183 ( 2 JUL 77)

LAST - CF ST,:'( PERIOD 273 (30 S P 77)
NV OER CANS IN STUCY PERIOD 91

4TE; GL'ALITY PA74rETERS AT RIVER MILE 1:0. 1
CF SIM-L ATICN POINTS 546

---------- SJLATI-N VALUES --------

PA;AHETER MIN 1!..1 MAXIMVM FEAN STD.OEV
FI-cw(r- )/ 5 49 3 IC8 0 29t 1 Z64 0
TE '-CE';EE 16 0 27.6 21 5 2.b
CAY (M/L) 7 9 9 4 8.7 04
ALKA(MO/L AS CAC03) 25 0 72 8 44 8 8 8

DA D(PO/L AS AC0; .1 111 74 14

TDS a ML. 9 143 99 17
PH 70 9 0 7 5 7 7

L; 1.6 1.8 I 7 0 1
......... .........................

Q 1.EQ .AIER 3,..ALIrY STUDOY
!Q77 STUDY PER 100
STAT=IC'S -ZR 0AT7ERHJ A NEAR FPA4.*LIN

...- 4 L.AL:TY PAQA-ETE;S AT RlVER M:LE !7 16

U.AINPOINT3 5-46

PEiCE aT OF SI-JLAT:CN PO:NTS EICEEOINQ L:.ER BOUND OF EACH INTERVAL

INTLRVALS
2 3 4 5 & 7 a 9 10

TE-0 cFo 1;0 0O q6 70 89 19 -6 37 66 48 55 13 33 33 15 36 7 69 2 75
...- EP pJC..0 15 54 16 75 17 Q6 19 17 2 38 Z1.59 Z2 79 24 00 Z5 21 26 42

.1f lM'L) lcoO00 3 59 83 70 73 Ca As.90 35.53 25.64 1245 2.56 0 00
-C.. 43,.j,0 7. R0 8 c0 9 26 8. 43 8. 61 8. 79 a. 96 9. 14 9. 32 9 49

L*A(M;/L ;.S CAC:3) 100 00 93 04 96. 81 67 77 51. 47 35. 33 13. 73 2.01 1.47 0 92
LC6ER BOU0D 23 83 3c.!4 -3.24 39.95 44 45 49.36 54.06 58.77 63.47 68 to

-AQD(P,"L AS A,:03) 100 00 9; 1, 84. 07 74 18 55 86 37.36 24 73 11. 17 5 13 3. it
LZ-EQ 30UOL 46. 25 52 69 59.13 65.56 72.00 78.43 64 87 91.30 97.74 104 17

TCS 'G/L ) 100 00 91.39 83.52 66.85 49.45 29.67 24.73 10.62 4.59 2.56
LC.ER OU,.D 68 83 76. 22 83. 61 91.00 99. 40 105. 79 113.18 320. 57 127. 96 135. 35

100.00 95 42 92.31 86.31 75.64 69.23 54 95 41.21 25.09 6. 9
LL-ER BOLNO 6 97 7 07 7.17 7.27 7.37 7.48 7.59 7.68 779 7.98

2.3 ' :,') 10000 959 7 91.69 58.79 47.07 27.11 18.68 30.83 0.00 0.00

LOWER 6O.%D 1. .6 I 0 1. 63 1.67 I 71 1.75 1.78 1.82 1.86 1.39

. . . ,,, . . . .. . " . l . I. . . . . . . . . . . ... ........................ ..;.



B-38 Allegheny River Near Franklin

"No Corps Storage," 1977

............................ n..................... ............ ...........
ALLE-; ENY RIER WATER QUALITY STUDY

L977 STUD PERI D

STATISTICS 'CR NO CORPS STORAOE NEAR FRANKLIN

..................................... ?'.,..............................
3E;;NN1NN% : REACH RI%-ER M:L- .24. 19

E61D OF ;FACH RIVER MILE 84,60

SUIREACH LEN;TH (MILES) 1.01

COMT9UTATICN INTERVAL (HOURS) 4

FIST DA. OF SIMULATICta PERIZD 182 2 I AJL 77)

LAST DAY OF SIMULATION PERICD 273 (30 SEP 77)
NUr!5E CF CArS JN SIMULATION PILRICD 91

01:ER.'AT::1 AT RIVER MILE 120. 16
FIRST rAY 3W STUDY PERIOD 183 ( 2 JUL 77)

LAST CA Zr ST.'CY 'ERICD 273 (CC SEP 77)

NmIJSER CF :AIS IN STUDY PERIOD 91

6JAIER 6 A..ITY P AmE-ERS AT RIvER mILE 100 16
NtSER ;F S1DLATIO ROINTS 546

SIrULATICN VALUES -----
PARA'Ii!ER MINImUM AXI MUM MEAN ST. DEV

- 73 3 1557 6 431 b 364.
TFMP(CEAEE C) 17 4 26. 9 21 6 2.2
.XY (M/Lj 7 9 9 4 a 9 0. 4
ALKA(ICL AS CAC03) 19 5 49,5 34 0 .1

HARD(PI/L AS CAC03) 42 93 69 15

TOS (;/L) 60 160. 97 22.
PH 7.1 7.9 7 4 7.9

0O (MG/L) 1 5 1.8 I 7 0 1
....................................... ................ &...

ALLEGHENY RIVER WATER GUALITY STUDY

1977 STUDY PERIOD

STATISTICS FOR NO CCR-S S7Z;AGE NEA.R FPANALIN
WATER GUALITY PAPAMETERS AT Al.E.R MILE 10 16

NUVCER OF 51!ULATION POINTS 546

PERCENT C SIMr-ATION POINTS EICEEDINa LOWER GCUNC OF EACH INTERVAL

INTERVALS

PARAMETER 1 3 4 5 6 7 a 9 10

TEMPOrECREE C; 100 G0 100.00 99.72 85.71 68.13 57.33 37.18 20.88 10 07 4 58
LOWER BOUNU 15 t4 1& 68 17.81 18.95 20.09 21.22 22.36 23.49 Z4.63 25 76

Oxy (MG/L) 1C0.00 19 19 83.15 71925 50.73 24.91 12.64 7.51 1.10 0.00
LO-ER 30UND 7 a7 8 05 8 24 8.42 8.60 9.79 9.97 9.15 9.33 9.52

ALAA(MG/L AS CAC03) 100.00 90.48 80.04 69.79 61. 90 49, 45 37 73" 26.37 12.64 3,66
LOWER ODVNO 19 51 22 51 25 52 21. 52 31. 52 34.52 37.53 40 53 43.53 46. 54

HAPD(MG/L AS CAC03) 100.00 91 59 82 97 73. CS 64.65 54. 54 42. 86 31.32 21.25 8.24
LOWER B0V14D 41.6. 4b 94 52.03 37. 21 62.39 67.58 72. 76 77.94 83.13 98.31

TOS iMC/L) 10000 S7 73 14 91 60. 07 44.69 26.92 18.96 8.24 1.47 0 92
).0,ER 3OUND 59. 44 & 9. 48 7q 52 9. 57 99. 61 109 65 119.69 129. 73 139. 78 149 62

PH 100.00 10 00 97 44 01.32 60.62 48.35 33.52 21.25 a 97 3 66

LOWER 30QND 699 7 C9 7 10 7. 28 7 37 7.47 7.57 766 7 76 7 85
IJ0D IMC/L) 13.00 95 42 90 40 60.44 48.35 3297 2509 9 42 0 0 0.00

LOWER UCVN.)I .55 1 19 t 62 1.66 1.70 1 74 1 77 1 8 I 1.95 1.89
............................ ........................ ..... e .......4b ........ .........

se e• 4 • olee ~ aee~-ii •l be e l ~e



B-39 Allegheny River Near Freeport

"Existing Conditions," 1977

.................... ..........................................
ALLE .E ? RIVER WATER GUALITY ST '0Y

Iq7Q ST2Y PERIOD
LTATIS7-I FCR EX:STING CC.:TIC", LC-ER ALLEGHENY

.. ................. INPUT CATA ... ............ ......
C Eh RIVER MILE 63 -0

ElD -; REAC.4 RI 'ER MILE 6. 72
S-.l'3 ,CH LE47;TH (MILES) 1. 01
CcM'-TATUN INTERVAL mOZURS) 4

CIRST .AY CP SimULATION PERIOD IO ( I JU.L 771
LAST CAY CF 5 -:.ATIO PERIOD 273 (30 SEP 77)

E AYS IN SIMJLATION PERIOD 91
C3ER.Tlc'-S AT RIVER MILE310

FIF;ST ZAv -; STUDY PERIOD 183 ( 2 J ., 77)
LAST -Ay CF STUDY PERIOD 273 (20 SEP 77)

CF :AYS IN STUDY PERIOD 91
............. "..............................................

W.ATER 3 ALITYe PARAETERS AT RI'.EP 'ILE 31 90
-D2ER ZF 51'JLATIO;4 PO:NTS 546

ERRCR .....- NO. OF MINIMUM MAXIMUM
--- -SIMLATICN VALLE5 -------- (SIMULAT:D-OS OBSERVED OBSERVED OOSERVED

PARA-ETER MINIMUM FAX ILM MEAN STD DEV MEAN STD DEV VALUES VALUE VALVEFLC..M..2/S) 110 2 IO3S 2 568.9 229

TE-P 15 4 2! 3 21 1 2.3 -1.5 1.5 57 19 7 264
04Y ,;,L) 7 5 9 3 8 3 0 5 -1.0 1.3 56 7.0 12.2
AL.A',A AS CACCa) 16.3 40 2 294 5. 9 -9 7 4 6 25 15 0 50 0

L AS CACOOI 56. 114. 84. 13.
7:5 S 77 1!0, 10 15L 3 23 55 84 3 161.8
P. 7.0 77 73 77 0.2 04 58 6.1 95
3C0 (M/Li a 1 8 1.3 0 2
...................................................................................... ................................. .......

AL -;--LLD ', R WATER *JALITY STUZf
IQ77 TLZy PE; IOD

5TAT T:-C -Cq EXIISTI0 CONITI-CS L-wZR ALLECHENY
.ATE G";7y -ARAETERS AT 9129 MILE 31 90

S:m'JLATIC0j POINTS '46

'ERCEN- OF SI-LAT.CN POINTS EXC2CDN;N LO..ER BOUND OF EACH INTERVAL

INTERVALS
PARArEER I 2 3 4 5 6 7 8 9 t0

TE-O(CE;PEE C) 1000 0 97 b2 91 76 64 43 79 49 67.58 54 21 36. 08 16. 85 4 03
LC'.ER DO 'ND 15.25 I3 6 35 17 34 18 34 19 23 20.32 21.32 22.31 3 31 24 30

CXy AMG/L) 10000 96 15 77 11 56.41 42 12 34 62 25.46 1869 12.27 4 95
L? ER aC,.ND 7. 45 7 64 7 83 8 02 8 2 8 41 8. 60 8 79 8. 98 9 17

A'-A(;/' AS ^ACO3) 100 00 97 44 91.39 86 08 70 51 51.83 40.11 31 14 22. 34 9.79
LC"ER 3CUND 16 30 Is .9 21.08 23. -'8 25 87 28 26 30 65 33.04 35.43 37 82

MARD)MO/L AS CAC03) 100.00 92L49 87.91 81.14 70.15 50 73 34 43 25 82 5 13 0 55
LCwEq SCUND 55. 74 hi. 55 67 26 73. 17 Td. 97 84 78 90. 59 96. 39 IC?. 20 108 01

TOS (-G/L) 100 q0 92 49 88.64 78.21 63.55 38 83 24 91 12.27 3.49 0.55
LC.Eq 3OUND 77 12 84 4 91.69 98.97 106.25 11: 54 120,92 128.10 135 39 142 67

100 O 88 46 80 04 73.44 54 76 44.32 35.16 23.08 5 31 0.73
Lc-ER SOUDC 6.97 7 04 7 11 7 i8 7 25 7 32 7 39 7 46 7 53 7 60

SCo O 2/L. 100 00 94 69 95,71 79 12 65.38 45 97 23 99 7.51 0 55 0 00
---- R 2:IJND 078 0 90 1,02 1.15 1.27 1.39 3 51 1 64 1 76 1.88

...... ...................................... ........ ....... ......***************. ............

Vs • .•- •• e e ~ e e ,•e e e
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B-40 Allegheny River Near Freeport

"Pattern A," 1977

ALLEGHNY RIVER WATER QUALITY STUDY

1977 STUDY PERIOD
STATISTICS FOR PATTERN A LZ..ER ALLEGHENY

...................... *- INPUT CATA *.......
3E i:NNINC CF REACH RIVER MILE 3. 80
END OF REACH RIVER MILE 6. 72
SUBREACH LENGTH (MILES) 1.01
CCMPUTATION INTERVAL (HOURS) 4

FIRST DAY CF SIMULATION PERIOD 182 ( I JUL 77)
LAST DAY OF SIMULATION PERICD 273 (30 SEP 77)
NUM3ER OF DAYS IN SIMULATION PERIOD 91
C3SERVATICNS AT RIVER MILE 31 90
FIRST DAY CF STUDY PERIOD 183 ( 2 VL 77)
LAST DAY OF STUDY PERIOD 273 (30 SEP 771
NU!MER CF DAYS IN STUDY PERI0 91

.. ..................... 4..................................
6ATER QUALITY PARArETERS AT RIVER MILE 31 9Q
NUt3ER CF SIMULATION POINTS :46

- - - - - - - -SIMULATICN VALUES -------
PARAMETER MINIMUMI MLAX'MUMi MEAN STO CEV.

FLOW((M.3/S) 110. 2 1369 2 482 9 520 5
TEMPOCECPEE C) 1! 4 23.9 21 2 2 3
OXY (MC/L) 7. 4 9 3 8.2 0 5
ALAA(MG/L AS CAC3) 135.0 44 7 30 7 7.4
MARD MC'L AS CAC03) 56. 125. 89 14
TDS (M;/L; 77. 167 118. 19
PH 7.0 7 7 7 3 7. b
BCD (MG/L) 0.8 1.8 1.3 0. 2

........................................... *.......................

ALLE:.ENY RIVER WATER QUALITY STUDY
1977 STUDY PERIOD
STATISTICS FOR PATTERN A LC-ER ALLEGHENY

WATER OUALITY PARAMETERS AT RIVER MILE 31 90
NUM3ER OF SIMULATION POINTS 546

PERCENT CF SIMULATION POINTS EXCEEDI%; LOER BOU0 OF EACH INTLRVAL

INTERVALS
PARAMETER 1 2 3 4 5 6 7 9 9 1o

TEMP(DEGREE C) 100 00 97,62 90 X9 84 23 78. 57 65.75 44.51 30.40 9 71 2 93
LOWER DOUND 15 35 16.41 17 46 Ie. 52 19. 58 20.63 2t,69 22 74 23 80 24 85

OXY (MG/L) 100 00 93.96 77 11 49 82 42.96 26.74 22.71 17 22 1282 4 95
LOWER BOUND 7 38 7 58 7 78 7. 98 a. 17 e 37 8 57 8 77 a 96 9 16

ALKA(MG/L AS CAC031 100 00 97 07 91,03 84 9e 63.37 49,08 4011 31.32 15.02 9.06
LOWER BOUND 14 95 17 93 20 91 23 99 26.87 29.85 32.63 35.81 38.79 41 77

HARD(MO/L AS CACO3) 100 00 91.76 88.46 85.71 67.40 46.15 30.-0 12.45 1 ;a 0 73
LOWER BOUND 55.74 6271 69 6 76. 63 93. 62 90.38 97. 53 104 52 111.49 119.46

TDS (MG/L) 100,00 91.03 87.00 79.67 58 79 41.21 26 37 13.00 4 21 0 73
LOWER BOUND 77 12 96.12 95 II 104.11 113.10 122.09 131.09 140.08 149 08 158.07

PH 100.00 98.46 81.32 73.81 66.85 50.92 42.12 33.53 2564 5.13
LOWER BOUND 6 97 7 04 7 11 7 19 7.25 732 7 39 7 46 7 53 7 60

000 (MG/LI t00 00 104 !; 83 70 74. 3 38. 42 32.97 23.08 7 51 0. 55 0 00
LOWER .BOUND 0 73 0 90 1 C2 I.It 1 27 1.39 1.51 1.64 1 76 1 88

.................................... . . ....................



B-41 Allegheny River Near Freeport

"No Corps Storage," 1977

................................ ...... ...... ........
A.L-EC-E' £v RIvER WATER Oy AITY STLDY

:977 SDY PERICO

74TISTIZS FOR NO CCRPS STCRA;E LC.ER ALLECHENY

.................e .. INPUT TA .................... 4

0,:N1 -C REACH RIVER MILE Z33.63:
END OP REA:H! RIVER MILE 6 72

SEA-4 LE;TH MILES) 01

C-.1..AI7N INTERVAL (HOURS) 4

DAY -C SIFALATICN PERIOD 132 ( I "- 77)

LAST DAY :F S:lJt.AT:CN PERIOD 273 (30 SE? 77)

%1j5ER CP DAYS IN SIMULATION PE v:rD 9"

C52E7'.'AT:C' i AT RIVER "ILE J1 90
PTP7T DAY CW ST7-DY PERICO 183 ( 2 -r1 77)
LA3T DAY Tr T TDY PERICOD 273 (20 SEP 773

CP DAYS IN STUDY PERIOD 91
................. o....................................*

.A-E 31-ALITV PAA ETEPS AT RI.'ER -LE 3i qO
','- = CP SI)ULATICN POINTS 54s

-------- SI'.tATICN VAL'. -----

PA=4-EE9 MIN! 9'. MAI ! 'JA EA' STD DEV

I06 7 19 5 619 428. 9

16 (Z E C) IA5 2.4 22
cx ':;/L) 7 4 9 2 8 . 0 5

A,.AAU-:iL AS :A:C3 14 3 41. 0 26.2 5 7
vARD(-;/L AS CAC03) 49 ic8 73 13

*~~2 log L 8 :8 0 24
61 7.7 7 2 7 6

0 7 1 8 13 0 2

.........................................................................

ALL , V R W:ER TATE9 'AIt7" STD Y

7A-:3T:S PCR ':7 7C:PS STCPA.E C-ER ALLE;hZNY

A7-R 5-A'L:
7

Y PAPA'E-RS AT Rl ER -:LE 31.70

s. 'Q Z 5:'!L'LATiCNi POINTS 546

PERCENT CF S:,LATICN POISTS EXCEEMINg LC6'ER SOUND OF EACH INTERVAL

INTERY'ALS

9AqA'94ER 1 2 3 4 5 6 7 B 9 10

100 00 95 60 9g. 10 78. 75 69 13 55 86 36. 26 20 70 7. 14 2. 75
LOER SOUND 16.49 17.46 18,44 9.41 20 39 21.36 22.34 23 32 24 29 25 27

OXY (rO/L) 102.00 94 69 82.42 63.00 51.10 43.96 32.60 25 82 20.15 6 70
LCER BOUND 7 26 7 53 7,70 7,97 8 04 9 21 8.38 B 55 9.72 9.9

ALKA(O7/L AS CAC03) 100. O0 96 70 91.58 75 Z7 48 17 32. 97 25 46 20 33 6. 59 1.47
LC-ER BOUND 14.25 16 q3 19.61 22.29 24 97 27.65 30 33 33.01 35.69 38.37

HA.n(
4

m3/L AS CAC03) 100.03 ?1 58 87.00 75.27 63.19 46.34 36.45 26.01 11.90 2.93

LC'-R BOUND 48. 65 54 81 60. 76 66. 72 72. 67 79.63 84. 59 90. 54 96. 0 102. 45
TI7 ("2/L) 100 00 89 19 76. 56 49 27 31 14 1986 7.51 4.40 2. 93 1.65

LCZE R BOUND 67.53 70 70 91.06 104 03 116 20 128.36 140.33 152.69 164 86 177 02
P1 300 VO e9 83 eo. 59 74. i 49. 27 35.90 28. 57 20. 51 2. 56 0 55

LCOPS "ZUND 6 Q3 7 01 7 09 7.17 7 25 7.33 7 40 7 48 7 56 7 64
V:D ?'I/L) 13000 93 5 00 it 83.08 72.34 50 37 27.47 12 82 0 73 0 00

'.E: S0'.O.D 0 69 0 82 0 95 1.08 121 1.35 1.49 1.61 1 74 1 87

........................................................................... f..........

II'. .. ..--



9 3-42 Allegheny River Near Natrona

"Existing Conditions," 1977

............................................ 4.................... ...............................
AL'EI'HENY RPI'ER WATER QUALITY STUDY

1977 STUDY PERIOD

STATISTICS FOR EXISTINg C ,NITICNS LZ-ER ALLECHENY

.............. I Z 7CATA .............

9CINN!N-,OF REACH RIVER MILE e3 80
E-,D OF QEAC- RIVER MILE 6 72

SJJREACH LETN'-) (MILES) 1.0!
CO -UTAr!7N N TER',AL (HOURS) 4

FIRST DAY CF SIMULATIO( PERIOD 192 ( I AiL 77?
LAST DAY OF SIRUUAT:CN PERIOD 273 (30 SEP 77)
NURBER OF DAYS :N S1 L'LATIZN PERIOD 9I

0.SERVATICNS AT '1R MILE 24 &3
FIRST DAY CF ZT%'DY PERID 183 C 2 JU

.
& 77)

LAST DAY C; c TjY PR:C' Z73 (30 SEP 77)

NL'3ER CO 3AYS IN 37J7'jY PERI0D 91

WATER GL'AL:TY PARA"!-'ERS AT RI'-ER M:LC- Z4.63
NU3E O :R..T~~PZOITS 546

--- E RO - -- C OF I r1- A.IO
---- L---CN VAL'ES --------....... -(S ATED-3S ) C2SERvED CnSERVED :$SE2V

PARARET R MINI PV .Af I- MEA, STO CEV M4AN STD :EV VALVES VAL'E AL'E
P L -4(, .3/S) 126. 6 167 A 654 3 37- 5
TE-P)DEStEE C) 115 6 2 6 2 1. 2 3
OXY (0L) 7 5 9 3 a z 0 5
ALKA(M;/L A

S CAC03) 4 2 Z, 25 3 7 3 0.2 7.4 91 IS 0 zq 0
WAPD()RCL AS CAC03) 59. 149 17 19
TDS (POIL) 65 228 125 29

PH 59 75 69 6.7 0.1 0,4 91 60 74
LCD CM/LI) 0 1.9 I 3 0 2

.....................................................................................................................................

ALLE'-FNy -I.ER WATER QUALITY ST'j2V
1977 ST.'DY PERID

STATISTICS W0R EXISTI'O CTNDITIONS LC,-R ALLEhENY
JATER C'jAL1TY PARAMETERS AT RIVER RILE :4 63

NUM2ER CF TIRULATON POINTS !46

PERCENT Cc SIRVLATICN POINTS EXCEFDIN^ LC.ER 9"D C; EACH INTE;VAL

INTERVALS
PARAMETER 1 2 3 4 5 6 7 8 t0

TERPCVE REE C) 100.00 96 70 8B 83 84 07 77 29 6, 75 49 45 2c 12 12 C2 3 G5

LOWER BOUND 5 61 16.,62 17. 18. 63 19 63 20 64 21 65 2. 65 Z3 66 24 &e
OXY (MI/L1 1OO.00 95.60 73. 81 59.16 43 59 32 60 24.18 16 13 12 45 4 q!

LOWER BOUND 7.45 7.64 7.83 8 02 8,20 6.39 8.58 8 77 a 95 9 14
ALKA("^/L AS CAC03 100 to00 4 35 94. 87 88 10 34 25 74 54 59.16 :10 38 21 43 10 44

LO"ER 3OUND 4 23 7 62 It 02 14 42 17.81 21 21 24,61 2 601 31 40 34 90
HARD(MG/L AS CAC03) 1IO 00 92. 67 66.26 68 32 51, 47 35 35 21. 25 8 61 4 95 2 75

LOWER BOUND 5934 68.32 77 30 86.28 95.26 104 24 113.23 12221 131 19 140 17
TDS (MO/L) 100.00 92.49 81.87 58.24 36 26 22.34 12.09 6 59 3 II 1 65

LOWER BOUND 64 62 P9.95 t13.28 127 61 141.94 156 27 170 60 194 93 199 27 213 60
PH 100 00 97 07 95 42 92.49 91.58 87.91 79,49 69.05 37 55 Z 20

LC-.ER BOUND 5 90 6.07 6.23 6.39 6.56 6.72 6. eB 705 7 '1 7 37
BOO I*M/L) 1o0 00 93.77 83.16 79.49 63 00 46 34 25 27 9 34 0 37 0 CO

LOWER BOUND 30 0 92 1.04 1. 16 1 28 t 40 1.52 1.64 1 76 1 E
.......... ...................... ..............................*4*t.......... .......... .....
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B-43 Allegheny River 'ear Natrona

"Pattern A," 1977

'L.LEG-SNY RIVER WATER GUALITY STUDY
77 )VT PERTI0

SATIST:CS TOR PATTE;N A ... ER ALLE;H4NY
........... * :%UT DATA ................ t

TEC1wN1N0 CF REACH RIVER MILE 83 s0
% : RE~cH PVER MILE S 72

' ,E-N TH (MILES) 1.01
CZ

T
JTATIC'. I4TERVAL (HOURS) 4

P,4-T -AY CF PERI.'r:TN eE21CZ ( I JV 77)
::; AV -5':LATICN PERICD 273 (30 SEP 77)
7AY"S IN S, .'JA71N FES 13 91

C7SERVATIC,$ AT RIVER MILE .4 63
FIRST CAY ZSTL:,Y PE;C 183 ( 2 Jul,. 77)

LAST DAY 0; STUDY PERIOD 373 133 SEP 77)
'J DAYS IN ST'3Y 

0
ER103 91

................................................. .... #......... ..

.ATER ,.JA-I:Ty PARArIETES AT R!'.ER ILE 24 h3

CF S:-'LATICN P01N'S 546

........--------------------.--------:JA

- P-ETER MINIm;" AxU" ?EAN ST 0EV.
52 5 14&5 6 365 4

C) !5 6 ;6 3 2) 3 2-3

LY /L 7 4 9 3 8 2 0 5

A.-A(;.',L AS 0AC33) j C 41.2 23 8 9 I

.
4
'- ; 'L AS :ACC ]) 55 161. 103 21

25 263 1 47 33

.7 7.5 65 48
C3C u0/L) 0 9 1.a 1.3 0.2

...................................................................

APIE Z 5.ATR aL'ALITY STUDY

!T'7 STUCY PERI3
ST7ATT::S FCP PATTEV'4 A L0ER ALLE:-ENY

.ATEq lU,'1ITY PARA-TEQS AT RIVER -:LE 24,63
ZJ11E4 C 1 £IT-LATIiN POINTS !46

PRCENT C S:-VLATION P0INrS EXCEEDIN3 LCER 3OUND CF EACH INTERVAL

INTERVALS
1AER 2 3 4 5 6 7 a 9 .10

T
0
oEC E C) 100o0 96 52 87 73 82.97 76 74 63,74 41.39 21. 5 7 68 3 49

LC.WR ICUND 15. 61 16. 69 17. 76 19.83 19.9 20 E 22. 05 23 13 24 20 25 27
OXY (M-3/L) 100.00 94 32 77.29 59.52 45.42 27.47 20.8 16.48 12 22 4 95

L B ER 5OUND 7 37 757 7.76 7.96 616 9.35 855 .74 8. 94 9 23
AL.KA /L AS CACO3) Coo " 97.62 92.67 as 16 61.32 65 93 51,65 aT 03 21 2! 8 97

LC.JE
0 

2.jND 3. 03 6. Z' 10.67 14 49 16 32 22.14 25.96 29 78 33.61 37 43
WA6D P.3L AS :AC03) 10000 : 94 a5 90 79 67 57.69 36.45 15.75 9.71 4.95 2 56

LOE BOUND 59.34 &9 53 79.72 e9. 92 100.11 110.30 120.49 130.68 140.9 151 07
TcS (M/L) 100 00 at 76 $2 42 69.41 42 66 22.34 13.37 9.71 5 86 2 01

LC-E OUND 3 B4.62 100.66 116.70 132.74 146 79 164.83 180.87 196.92 212.96 229 00
PH 103 00 Q7 07 95.42 92,86 91.58 89.46 84.99 70.15 49,72 13 02

LOWER BOCU4D 5 73 5 91 6.09 68 6,'6 6 64 682 7.00 7 19 7 36
9c (C/L) 100 00 P2.31 04. 62 75.27 57. 14 37 36 24. Ia 9.89 0 37 0 00

LOWER GCILND 0.83 0 92 1.04 1,16 . 29 1 40 t 52 1.64 1 76 1 68
. . . . . . . . . ... ... 0 ......

!m,_ '-
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B-44 Allegheny River at Natrona

"No Corps Storage," 1977

......................... *.................. ........... .......... ......
ALLEGHENY RIVER WATER QUALIT STUDY
1977 STUDY PERIOD
STATISTIUS OCR NO CORPS STORAGE LOWER ALLEGHENY

........................................ IPUT DATA . .....

BEGINNING CF REACH RIVER MILE 813 s0
END OF REACH RIVER MILE 6. 72
SUSREACH LENOTH (MILES) 1.01
CO!'PUTATICN INTERVAL (HOURS) 4

FIRST DAY OF SIMULATION PERIOD 192 ( I RkA 77)
LAST DAY CF SIMUVLATION PERIOD 273 (30 SEP 77)
NUMBER OF DAYS IN SIMULATION PERIOD 91
OSERVATICNS AT RIVER MILE 24.63
FIRST DAY CF STUDY PERIOD 193 ( 2 'JL 77)

LAST DAY CF STUDY PERIOD 273 (30 SEP 77)
NUMBER OF :AYS IN STUDY PERIOD 91

............... 4...........

WATER QUA:-Y PARAMETERS AT RIVER MILE 24.63
NUMBER OF SIMULATIlj POINTS 546

SItIJLATION VALUES .......
PARAMETER MINIMUM MAXIMVM MEAN STD.DEV.

PLCW(M**3/S) 121 0 3590 3 704 2 533.1
TEMP(DEGMEE C) 16. 5 26. 7 21.4 2. 1
OXY (MG/L) 7. 4 9 0 B. 2 0. 4
ALKA(MG/L AS CAC2)( -4 6 39.2 21.9 6.1
HARD(MG/L AS CAC03) 44. 157. 93. 23.
TDS (MG/L) 67. 243. 136. 35.

PH 4 0 7.5 6.4 5 4
BCD (MO/L) 0 7 1.9 1. 3 . 2

........................................... *.......*............ *

ALLEGHENY RIVER WATER QUALITY STUDY

1977 STUDY PERIOD

STATISTICS FCq ND CORPS STORAGE LOWER ALLEGHENY
WATER QUALITY PARAMETERS AT RIVER MILE .4.63
NUMBER CF SIMULATION COINTS 546

PERCENT OF SIMULATION POINTS EXCEEDING LOWER BOUND OF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 5 6 7 6 9 to

T E P(DECREE C) 100.00 95.05 86.26 77.84 67.91 52.39 3407 10.62 3.48 0 73
LOWER BOUND 16.51 17.53 18.55 19.57 20.58 21.60 22.62 23.63 24 65 25 67

OXY (MG/L I100.00 95.97 B3.96 67.95 51.83 40.49 30.22 24.54 17 5e 6 04
LOWER BOUND 7.40 7.57 7.73 7.90 6.07 8.23 6.40 9.56 6 73 669

ALIA(MO/L AS CAC03) 99 82 99.63 99.45 99.08 90.84 80.95 50.92 25.27 6.96 1.65
LOWER SOUND -4.61 -0.22 4.16 8. 54 12. 93 17.31 21.70 26.06 30 46 34 85

HARD(MO/L AS CAC03) 100.00 94.14 87.36 71.61 54.40 35.90 17.03 108 1 4 21 0 92
LOWER BOUND 44.36 55.67 66.99 78;9 89.60 100.91 112.22 123 53 134 e4 146 15

TOS (MG/L) t00 00 91.9 5 3.15 62.27 49.17 30.22 12.27 7.14 3.49 I 65
LOWER BOUND 67.23 84 92 IC2.41 120 01 137.60 155.19 172.76 190 37 207 W6 225 55

PH 100.00 Q9 63 99 63 99 63 9 63 98 53 96.15 95 60 79 39 9 06
LOWER BOUND 4 03 4 3 4. 73 5 09 5 44 3 79 6 14 6 50 6 65 7 20

BOO (MC/L) 100 00 o341 87 73 84 43 71.06 49 72 28 39 10 26 L .8 0 00
LOWER DOUNO 0.73 0.86 0.98 1 it 1 24 1.37 1 49 1 62 1 75 I 97

.................... .................. *............... **********....... ....... * ..................
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APPENDIX C

ALLEGHENY RIVER WATER QTALITY DURATION CURVES

by

R. G. WILLEY'

GENERAL INTRODUCTION

This report is an expansion of "Simulation of Streamflow Regulation
Effects on the Water Quality of the Allegheny River" by Paul W. ladley
and Gerald T. Orlob. Preparation of the duration curves was beyond the
scone if the contract leading to this report. This Appendix was written
after the rest of the report was completed and is included for the readers
convenience. The duration curves are to be used in conjunction with water
Tuality benefit curves for computation of the water quality benefits due
to modified flow regulations. Numerous graphical displays define the
water quality impacts of Kinzua Reservoir reregulation (Pattern A) and the
impacts of the entire nine Corps of Engineers (COE) Reservoirs under
present reaulation (No COE Storage). The data used to develop these
qraphs is provided in Appendix B.

In all of the graphs 4n this Appendix, the same legend applies. If
no impact exists the Existing Condition symbol - will suppress the
Pattern A symbol --- anl/or the No COE St-orage symbol- . The graphs
show water quality constitient vs. percent of the time exceeded. The
waltor quality duration cJves are analogous to flow duration curves in
their ie,-elopmont and in their use to determilne average annual benefits.

1Hydrauli, Pnqinr, H{ydroloqic Engineering Center, U.S. Army Corps of
Enqin-ers, Davis, Calilornia.
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ALLEGHENY RIVER WATER QUALITY AT NATRONA

The integrated impact of all nine COE reservoirs on river
temperature, alkalinity, pH and TDS with present regulation or with
Pattern A regulation is shown in Figures C-i through C-4.

Allegheny River Temperature at Natrona

The graph for the temperature at Natrona during the 1975 study period
(see Figure C-i) shows that about 35% of the time the No COE Storage case
woull cause slightly cooler watet. No impact occurs during the remaining
time. The Pattern A case shows no impact compared to Existing Conditions.

During the 1977 study period there is no significant impact for
eithe- alternative.

Allegheny River Alkalinity at Natrona

During the 1975 study period, Figure C-2 shows that the alkalinity

would not change 95% of the time for the Pattern A case and would
experience only minor impacts due to No COE Storage. The No COE Storage
case would be slightly lower than the Existing Condition about 95% of the
time. Both alternatives would exceed Existing Conditions about 5% of the
time.

The graph for the 1977 study period shows that the alkalinity for the
Pattern A case exceeds the Existing Condition about 50% of the time. The
No COE Storage case is lower than the Existing Condition case about 90% of
the time.

In general, the impact of the alternatives is only slightly
significant. Although the impact is difficult to predict, existing
regulation probably provides a slightly higher alkalinity than the
alternative cases studied.
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Alleqheny Rive! PIT at. N-Arona

During the 197, stuiy pm iod, Fi rire 1-1 shows that the pH would be

slightly lower 9%% )f he time For the No .COE Storage case and no impact

lirini the remaining tim,. The Pittern A asp has no impact.

Durinq the 1977 stuiy period, t':e ph wis slightly lower than the

Exiszing -onaition ')0% of the time f,'r the N") COE Storage case. During an
allitional 2% of tie timp, a vr' si-. ifi-'-.) irop in pH occurs for the No

cOF Storage case. The Pattern A c i.;e m' ht, lower than the Existing
c'ondition 10% of the "ne nl 1o impact the t.me.

in general, s i1ht "e ea-,-! pli w'i ,: ,- kr-! -' time f:r the N1o

COE Storage case. No in if: -an impa,t wru . -1C.-ur f.,r t np Pattern A
regulation.

Allegheny River TDS at Natr--,a

During the 197) qtudy peri d, Fi er C-4 shnnws that the Pattern A

rase would cause higher TOS than the Existinq Condition about 30% of the

time and no sijn;:,-ant npat-t luring the remaining time. The No COE
Storage case would -mine signif icintly h*qher TDS than the Existing

Condition 95% of the tim ani lower TOS f,-r 2% of the time.

Te graph for th' 1"77 study per~oi shows that the Pattern A case

woull c-ius hiher M1" :.in the Existing rondition abxout 90% of the time

ani no impact the remaininq time. The No COE Storage case is only

stilhtly hiqhe, than 'h Fx"tinq Condition about 50% of the time and only
slightly lIwer tne *thr W% f the time.

,n g-ner'1, -ur n i s-ri icant portion of the time, the Pattern A

requl-ti.n w-u.l ,o, h-,' TTDS, wi,:) no impact the -emaining time. The
Io COE 3t -raf.. -s woi! -ause hiqher TT)S part of the time and equally
lower T'iZ the rpmainn I!m'. The prpnr-tii of the positive or negative

impa-:t time ,-an not I.. ;,r-1i -teI .
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U
FRENCH CREEK WATER QUALITY AT MEADVILLE

The impact of Union City and Woodcock Reservoirs under present

regulation is contrasted to the case without reservoir storage. The

results are shown at Meadville in Figures C-5 through C-8.

Frenh Creek Temperature at Meadville

During both the 1975 and 1977 study periods, Figure C-5 shows that
the projects have no significant impact on the stream temperature.

French Creek Alkalinity at Meadville

During the 1975 study period, Figire C-6 shows that the alkalinity
would be slightly higher for the No COE Storage case about 40% of the time

and significantly lower about 40% of the time.

During the 1977 study period, the No COE Storage case causes

significantly lower alkaliniy 80% of the time and only slightly higher 5%

of the time.

Tn general, the alkalinity for the unregulated case is significantly

lower luring at least 50% of the time with only minor differences the
remaining time.

French Creek pH at Meadville

During both the 1975 and 1977 study periods, Figure C-7 shows that

there is little impact due to regulation most of the time, with a slightly
lower pH due to the regulated conditions 15% of the time.

French Creek TDS at Meadville

Duri-q the 1975 study period (see Figure C-8), the regulated case

causes slightly lower TDS 20% of the time with no impact the remaining
time.

During the 1977 study period, slightly higher TDS would exist during

the entire time for the regulated case.

Although the 1975 impact is in the opposite direction of the 1977

impact, the magnitudes of the impacts are too small to be of any
consequence.
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KISKIMINETAS RIVER WATER QUALITY NEAR VANDERGRIFT

The impact of Loyalhana and Conemauql Reservoirs under present
r:qulation is 7ontrasted to the case without reservoir storage. The

resul's are showii near Vindergrift in Figures C-9 through C-12.

Kiskiminetas River Temperature near Vandergrift

During both the l1c0' ani 1077 rtudy periods, Figure- C-9 shows that

the pr-jects cause sli. tly warmer water under the regulated condition.

Kiskiminetas River AIKaIlnity near Vanderqrift

During both the 1975 and 1977 study period, Figure C-10 shows that
the prijects cause significant - higher ilkalinity under regulated

cond it ions.

Kiskimnnetas River pU sear Vand'rgrift

During the 1"75 study perini, Figure C-11 shows that the projects
cause hiqher pH wat', over 15% of the time unler requlated conditions and
only slight1y lower pH during le han 5% o the time.

'urinq the 1977 study period, tip proiets cause significantly higher

pH all the time.

Tn general, hi7her pH should he epected most -)f the time under
-ulatoi coniitionc.

Kiskimir&-as -River 7DSq npar Va-ndprqn-f-t

During ne 19175 study period, Fig'ir< C-1? shows that the regulated
-cndi! ",)ns -a used s I 4htIV lower TOS over q0% of the time and slightly

higher TDS during 10% of the t"me.

Durinq the 1q77 study period, requlated conditions caused
significant]y lower TDS 99% :f the time.

In general ,-Td'. a conditions would cause lower TDS.

C-13
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CLARION RIVER WATER QUALITY NEAR ST. PETERSBURG

The impact of the East Branch Clarion Reservoir under present
regulation is contrasted to the case without reservoir storage. The
results near St. Petersburg are shown in Fiires C-13 through C-16. Note
that these results do not include any effects of Piney Dam regulation.

Clarion River Temperature near St. Petersburg

During both the 1975 and 1977 study periods (see Figure !-13), no
impart is predicted near St. Petersburg for temperature due to

regulat i on.

Clarion River Alkalinity near St. Petersburg

The graph -f the 1975 study perie-d (see Figure C-14) shows that the
alkalinity from t'-.- nrequlatei -iase is sliqhtly higher for 20% of the
time and slight'y sower fir 20% of the time.

The graph for the 1977 study period shows that there is no
s si Ii icant impact on alkalinity.

Tn general, only sligh' inpact in allklainity may be caused by
reqiL7 ion for a very short peri,-A (-f time.

Clarion River pH near St. -Petersburg

The graph of the 1975 study period (see Figure C-15l shows that the
pH from the requlated 7ase is siqni'ican-ly higher luring more than 30% of

the 1.'Ie. 'o si qificant impact exj-ts the remainin time.

The graph of tho 1377 study per-[,i(1 shows that there is no significant
impact on pH.

Tn qeneral, the regulated case may cause significantly higher pH
during high a- 1 runrff events.

Cl-ion Piver TDS near St.. P.eterburq

7uri-n1, hoth the 1)75 and 1977 study periods (see Figure C-16), the
1 cIi !e- cas' :aoisei sirnifi,-antlv lower T7 I about 50% of the time, with

no -iqrniflcant impact du'-inq tho remaini-i ,.,e.
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CONLTSTION S

The water quality impac-fs (ue to the Pattern A requlation anti the No
.-OE Storaqe (unregulated) case are summarized below. These conclus bon s
inrtrlide generalizati ons o" the results from both study periods and dinr-uss

only the significant impacts.

romperature

Temperature impacts on the Allegheny River are, sign,Ficant at War-en)
1,,2 t,- Kj, nzua P am reuul.at i on but are rather Ii ff i cul t to preti 7t .
Simulation results show that present regulation will cause lhigheor
temperatures sometimes anil lower temperaitures other times. The. se i Mp-i r q
a re insignilicant a t Nat rona !1:e t o' tlh- moderating effects -)l
rett-ro)lngical concliti -ns during the travel ' zime I*n voIve i Also, "r
upstream impact teeves no re~nfor<-emen?- from the three nj-
tributaries.

SmThe Clarion River impar7ts are qimilar to t'ie Alleqhpny River w4 t'
I imation result=; showin.4 sianificant impart occurring at Ridgewa, bl-l no

influience at P in',') qt t. Petersbhurg. Thle Ri dgeway impact can as
nighe-r or lower teinpeia-ure releases at Iiffer 't tims.

Al kalinity

Simulatio-n res.ults ;how that '311-3 n it- V pma ct'; on the AlI cqhW'y

Piver aIre si-4nificant at Warren dluo to Kinzua ')am regulat'on hut ire

dlifFicult to) predict1. The present regul-ation will. -ause, h i gher -' AlI Ie s
somiet imes ao n !owe r va, -es other times. Pattern A regulation always
causes either the same a'kalinity as existing requ'.atinn or signi'icantly

hig4her values at War-pn.

The inpac7t atWrre q r-at!y ric1by the time they qept to

N~atrona. The present reuato enerilly causes higher allkal irtity at
Nlatro na d.Ie to the ;nfluences (-) the Fr'ench Creel< anI the 1iskiminetas
R iv- r. The patt-Orn A requlation at Kinzua Main ioes not cause any

Tnificant impactI at Nat-r-n-t.



PH!

S imul at ion result,; show that the pH impac-t -)n the Allegheny River at
Warren is significant but lfcnito predict. ThE present regulation

can cause either a higjher or lower pH discharge. The Pal-tern A regulation
causes either the same or slilhtly hi-her pHf than the present regulation.

The pH at N!atrona under present regua atio-. is higher d-ue to the.
influence of the Kiski-inetas -ind -1arinn Rivers. The Pattern A
regulIat ion does n~o ca use -iv sigcnif ic anrt i mpac-t at Natr ora.

The Clarion River has sigqnificantly lower pH at Ridgeway under
regulated conditions, with~ J-ecreasin g iMpact in the downstream direction.
At Sti. Petersburg, a higher pH occurs ander present regulation during 30%
nf the time.

-y)S

At Warren, s imu'. -At ion re--sul ts show that present regulati on canses
71 -'f0 mq,"l less TDS, witn -4ecreas rIng im-pa -t dlownstream. Pattern A

regul -t ion causes -osierably loss i-mpact, about 19-307 mg/i, at Warren
an-i liwnstrean.

T-e 'T")s impac-t at Nal!rnna s3ignificantiy redlucp! from that at
Wirr-n and usua'ly has liwe~r TOS under present regulation. Pattern A
!-equ I ~i on iimparts at Natro-ni are ni t.The chaInge between Warren and
Na':rona -,,influenced rnostly by the Clarion River.

The Clarion River regulation ha- s igqn if1i.cant impact and causess
lec7reasedi TDS. 1,hile the ;ripat is greatest (abiout 200 mg/i) at Ridgeway,
it -,ntinues to remain significant (aibout 50 mg,/i) downstream.
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